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Product name .........ccocceeeeniieneinnnnd! .

Pav,e -Control System
which consists of:

power monitoring unit
e Current Transformer
e power generating unit

Device details

Control Unit

Brand: CONOW, Model: SDM01

Power Monitoring Unit

Brand: CONOW, Model: SDM01

Current transformer (if any)

Voltage transformer (if any)

N/A

(1)

Inverter used for testing

Brand: CONOW, Model: CME06-2BM250

(2) Location of measuring signal for power Point of interconnection O | Load
flow control
Power monitoring unit
Type of product ................ .| Single-Phase Meter
Manufacturer .................... : | Shanghai Bituo Electric Co.,Ltd
Trademark .........cccoocveeeene SIN/A
Technical data.................. :|Model: SDMO01
Rating voltage: L/N, 220~240V, 50/60Hz
Max. input current: 83,3mA
Energy measurement accuracy: | 1%
Maximum power consumption: |<2VA
Communication RS485/WiFi
Hardware Version: V1.0.0
Software Version: V1.0.9
SN: M1125180047
Current Transformer
Type of product ................ : | Spit-core Current Transformers
Max. current...................... 1| 120A
ACCUracy.......cccccevevenennnnnn. 111%

Power generating unit

Product name.......c...cccc......

Trade Mark ......ccceeeeeeervennee.

Energy Storage System

Factory'sname 1 ..............

PYS High-Tech Co.,Ltd

Factory address 1 ..............

(1F-12F)101-1201, Block 9, Lianhua Industrial Zone, Longhua
Longyuan Road,518109, Hualian Community, Longhua Street,
Longhua District,Shenzhen City,Guangdong Province, P. R. China
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Factory’s name 2 .........oovvvvvvvvvvvnnnnnnl

Factory address 2 ........cccocveveeeennnnndd

GUANGDONG UNIONMAN NEW ENERGY CO., LTD.

No.9 Qitai Road, Huinan Hi-Tech Industrial Park, Huizhou City,
Guangdong Province, China

Factory’sname 3 .......cccovvvvvvvvvvnnnnnndd

Factory address 3 ........ccooveeeeeennnnnndd

Huizhou Ten Pao Chuangneng Technology Co., Ltd.

No.8, Qingli 3rd Road, Shuikou Street, Huicheng District,Huizhou City,
Guangdong Province, 516005, P.R.China

CMEO06-2BM250 CMEO06-2BM250-08

Ratings:

Battery Date

Battery Type .....cccccovvvviviiiiiiii, :

LiFePO4

Battery information ...........ccccceennnnn

25,6 V, 100 Ah, 2560Wh

Life Cycle (TIMes) .....occvvvevviierennnnns

> 6000 (25°C)

Firmware version of the BMS........... : V1.0.2
Standard Charge/Discharge Current: 50A/50A
Max. Charge/Discharge Current: 70A/70A

AC Input / Output (On-Grid)

AC Nominal Output Voltage ............. :

220V / 230V, L+N+PE, 50 Hz **

Max. Output Power..........ccccccoevvnnnnt 1500W 800W
Max. Output Current.......cccceeveeeeeeenenlt 6,6A 3,5A
Max. Input Current.........cccevveeeeeeeeennnst 10,5A
Max. Input POWer .........cccccvvvvvevennnnnlt 2400W

Bypass (AC)

AC Nominal Output Voltage ............. :

220V / 230V, L+N+PE, 50 Hz **

Rated Output Power.........cccoceeevnnnn 2400W
Max. Output Current..........ccccceevveennn 10,5A
Rated Output Current ..........cccceevenn 10,5A
Software vVersion..........cccceevvveeeennnndl V1.01.02

Note:
* All tests are performed at 230V, 50Hz.
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Revision history of test report

Issued Date Description Report Number
2026-04-12 Initial issue. LS2A25112702EGDEO1

Supplementary information:
Test results documented in this report are taken from test report no. LS2A25112703EGDEOQL1, issued by

Lyns-tci Technology Guangdong Co., Ltd. on 2026-04-12.
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CEZNOW Lyra 2500 AC CoNOW Lyra2500AC

Model: CMED & 2BM250- 08 Model: CME0G-2BM250
Product Name: Ene rgy Storage System Product Name: Energy Storage System

Rechargeable Li-lon Battery Data Rechargeable Li-lonBattery Data

IEC Code: IFpP51/161/119[1PES]M/-20+ 50,95 [EC Code: [FpP51/161/119[1PES]M/-20+50/95
Battery Information: 25.6Vd.c, 100 AR, 2560Wh Battery Information: 25.6Wd.c, 100Ah, 2560Wh
Battery Type: LiFeP04 Battery Type: LiFePO4

Charge Current: Max. T0Ad c Charge Current: Max. 70Ad ¢

Discharge Current: Max. T0Ad ¢ Discharge Current: Max. T0Ad.c

General Information General Information

Communication: Wi-Fi & Bluetooth, RS485 Communication: Wi-Fi & Bluetooth, R5485
Power Factor: 0B lagging - 0.8 leading Power Factor: 0.8 lagging- 0.8 leading
Protective Class: Class| Protective Class: Class |

IP Rating: IP&5S IP Rating: IP&5

Operating Altitude: <2000m Operating Aldtude: <2000m

Over Voltage Category: ACOVC 111 DC.OVC II Ower Voltage Category: ACOVC LI, DCOVCII
Inwverter Topology: [solated Inverter Topology: Isolated

On-grid Terminal{ AC) On-grid Terminal (AC)

On-grid Input Power: Max. 24 00W On-grid Input Power: Max. 2400W

On-grid Input Current: Max. 10.5Aa.c On-grid Input Current: Max. 10.5Aa_ ¢

On-grid Output Power: Max. B00W On-grid Output Power: Max. 1500W

On-grid Output Current: Max. 3.5Aa.c On-grid Output Current: Max. 6.6Aa.¢

AC Nominal Input/Output Voltage: L+N+PE220Wa.c./230Wac, 50Hz ACMom inal Inputf Output Voltage: L+ N+PE Z20Va.c f230Va.c, 50Hz

Off-Grid Terminal (AC) Off- Grid Terminal [AC)
AC Output Power: Max_ 2400W AC Output Power: Max. 24 00W

AC Output Apparent Power: Max. 2400VA ACOutput Apparent Power: Max 2400VA
AC Output Current: Max. 10.5Aa.¢c ACOwtput Current: Max. 10.5Aa.c

AC Nominal Output Voltage: L+ N+PE 220Vae /230Vac, 50Hz ACNeminal Output Voltage: L+N+PE220Va.c.f230Vac, 50Hz

Made in China Made in China

Shenzhen Yixing Information Technology Co., Lid. Shenzhen Yixing Information Technology Co_, Ltd.
Room 203, Wanwel Building, No. 5, Gongye Sth Read, Room 203, Wanwel Bullding. No. 5, Gongye 5th Road,
Yanshan Community, Thaoshang Strest, Yanshan Community, Zha eshang Street,

Nanshan District, Shenzhen City Nanshan District, Shenzhen City

e & A M
A ANG & T

3min
SN:
- =1
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ACAUTION

LYNS-TC:

Surface may
be Hot.

AWARNING

HAZARDOUS VOLTAGE.
Contact may cause
electric shock or burn.

This unit is to be serviced
by trained personnel only.

Note:
The marking plates shown above may be only a draft. The use of certification marks on products must be approved

by the respective NCBs to which these marks belong.
The marking plate is attached to the side surface or the back of the enclosure and is visible after installation.

TRF Originator:
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General remarks - documentation

Possible test case verdicts

Test case does not apply to the test object.... N/A

Testcaseis notrated.............ccceeeveviveeneens. N/R

Test item does meet the requirement ........... P (Pass)

Test item does not meet the requirement ....: F (Fail)

Testing

Date of receipt of test items .........................;  2025-12-25

Date(s) of performance of tests .....................  2025-12-25 to 2026-04-03

General remarks:

The test result presented in this report relate only to the object(s) tested. This report shall not be reproduced in
part or in full without the written approval of the issuing testing laboratory.

”(see Annex #)" refers to additional information appended to the report.
"(see appended table)" refers to a table appended to the report.

Throughout this report a XJcomma / [_Jpoint is used as the decimal separator.

Conformity statements are decided in accordance with ILAC-G8:09/2019 Binary Statement for Simple
Acceptance Rule, unless otherwise normatively specified or contractually agreed.

Direction definition of P and Q:

in this test report, the regarded system of the voltage and current vectors is the active sign convention system:
o If the inverter feeds to the grid the active power is measured with positive sign.

e If the inverter injects reactive power / current with leading power factor the reactive power / current is
marked “leading” or “inductive” (under-excited) or has a negative sign.

e If the inverter injects reactive power / current with lagging power factor the reactive power / current is
marked “lagging” or “capacitive” (over-excited) or has a positive sign.

+Q
Load:
Overexcited/Voltage-increasing

Grid =

L

Reactive power

Sign
Active current, active power = negative
Reactive current, reactive power = positive

Power plant:
Overexcited/Voltage-increasing

Grid =

I

Sign
Active current, active power = positive
Reactive current, reactive power = positive

-P

Load:
Underexcited/Voltage-reducing

Grid

Sign
Active current, active power = negative
Reactive current, reactive power = negative

-Q

Active power **PP

Power plant:
Underexcited/Voltage-reducing

Grid

Sign
Active current, active power = positive
Reactive current, reactive power = negative

TRF No. VDE0124-100 VER.1.1 Page 8 of 248 Lyns-tci Technology Guangdong Co.,
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General remarks for testing

Test setup:
For the testing 3 test setups were used:

a) Test setup 1: used for tests except islanding prevention testing.

Oscilloscope
+
Data acquisition recorder

gz
g!
i

L1

T
|
|
|
|
1
I
|
|

------ -

(Only for Flicker /
I_ Harmonics testing)

Figure 1 — Test setup 1

b) Test setup 2: Basic test configuration for Pav,e -Control

Set-point specification
Information flow

mpactcation
~——— Measurement

. — |
=  Power flow
| I Grid connection
Point
+P — +P +P,
DC - Inv Grid . I
— V
= ‘ Pora |
+
9
g
=9
2]
=

Caclluscops +
Duts & copuistian resorder

Figure 2 —Test circuit for Paye -Control in a power conditioner (inverter)
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LYNS-TC:

General remarks for testing

Test setup 3: Basic test configuration for islanding detection function

<)
Waveform | _
monitor : .
18
' -
|
DC power | Ybc /pc EUT Veur  [eut Vv Iac AC power
source (inverter) SOLIJITCQ
(PV) Ppc Peut  OkuT ST pac Onc (utility)

\82

Ir I l Ic

AC loads

Figure 3 — Test circuit for islanding detection function in a power conditioner (inverter)
from IEC 62116:2014
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General product information

Equipment mobility ........cccceeeviiiiiinennnn, . Permanent connection
Operating condition ............cccccveeeeeninnnnns . Continuous

Class of equipment..........cccoceeeviiereenne. : Class |

Protection against ingress of water ........ . IP65 according to EN 60529
Mass of equipment [Kg] ......cccoevvvverennnnne.  26,5+0,5 Kg

TRF Originator:
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General product information

The storage Inverter is a single-phase type, The inverter input voltage supply can be supplied DC voltage by
battery, and the output can connect to the grid. (See Figure 4)

Blustacth 3§
& B0 | L A
: 1 -
Server Router - !
Phane '
Optional = o Main panel Smart meter Grid
AC (Grid)
Parallel AC 2
ACH1
Lyra 2500 AC 2 Lyra 2500 AC 1
: " I
Socket = )
I -
E@ ¢ -
Home appliance Home apphances

Figure 4 — Scheme of an installation

The tests were performed on the EUT CME06-2BM250.
Hardware Version: V1.0.0
Software Version: V1.01.02

TRF Originator:
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General product information

Description of the power circuit (Figure 4 & Figure 5):

This balcony energy storage system consists of four main modules: micro-inverter, battery BMS, LED light panel
and BCU main control unit.

The internal control system is redundantly constructed, consisting of a master microcontroller CPU 1 (IC7) and a
slave CPU 2 (IC16).

Master CPU 1 (IC7) measures information load voltages and currents, such as those from the inverter, battery
voltage and current, as well as bus voltage and heatsink temperature; controls relays through switching signals;
exchanges system status data with slave CPU 2 (IC16); optimizes the charging and discharging power of grid
systems; and manages the system's operating modes.

Slave CPU 2 (IC16) measures battery voltage and current, and heatsink temperature information; performs
ground insulation resistance tests before startup; and communicates with master CPU 1 (IC7) to receive control
commands.

The grid-connected section achieves dual protection for battery systems through an isolation transformer and
dual relays: even if a single relay fails, the other relay will disconnect, and the synchronization of the isolation
transformer maintains insulation and disconnection. When a relay abnormality is detected, the system triggers
an alarm and displays an error code. In the event of a fault, the master and slave DSPs coordinate to initiate
protection, and if necessary, the low-voltage side is disconnected through relays or the isolation transformer to
ensure basic insulation between the battery system and the grid.

ON-Grid inverter - F

1500W - &« TR

I ¢ 220V/230V/50Hz/60Hz | - =

nverter GRID
module .
OFF-Grid inverter

1500W —& @
220V/230V/50Hz/60Hz | :

| Fuse e Y -~ 100Ah 1P8S
i I i ? :
APP | a1 ] :
0 ¢ o b e CELLS |
A : oy | 3
L Y 5 | — ' |
1= - SR Ry S E— BCU LS - BMS 1 | |
Computer 4 o~ oo as e L e | : |
] ¢ -
NI : 0 I TE
2 BAT+
BCU+BMS

Figure 5 — Block diagram (Energy Storage System)
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General product information

™ EMI N \ Out

atte EMI
Battery ﬂ DCDC Inv i rid
(20-30V) an
L Grid relayl control
Grid relay2 control
LLC driver
Er out relay2 control
E Grid buf control
bat v sampling
1NV Wil zampling!
1 Grid Vifl sampling
PV_CP war INV_C .
______________________________________ out vl sa
U PU | =

Figure 6 — Block diagram (Inverter module)

Differences of the model:

device.

The units in the product series. This includes:

with the same control electronics.
with the same construction solutions including the power components.
with the same number of phases.
with the same identical power electronics, filters, and measuring transducers.

The implemented control and firmware are identical across all devices. There are no differences in AC
behaviour between the PGU types, except for variations in power rating and current limitation specific to each

TRF No. VDE0124-100 VER.1.1
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Assessment
Clause/8 Requirement Verdict
5.2 Evidence of permissible network perturbations
521 General P
5.2.2 Rapid voltage changes P
5.2.3 Flicker P
5.2.4 Harmonics and interharmonics P
5.2.4.1a) | Test Harmonics DIN EN 61000-3-2 (<16 A per Phase) P
5.2.4.1a) | Test Harmonics DIN EN 61000-3-12 (=216 A and <75 A per Phase) N/A
5.2.4.1b) | Test Harmonics and interharmonics DIN EN 61000-4-7 (=75 A per Phase) P
5.25 Commutation N/A
5.2.6 Feed in of DC current P
5.3 Evidence of symmetry behaviour of inverters
53.1 General N/A
5.3.2.1 Calculation of the asymmetry of three-phase inverters N/A
5.3.2.2.1 Failure of single inverter modules N/A
5.3.2.2.2 Power drop of single inverter modules N/A
5.3.2.3.2 Symmetrical operation with a symmetry device N/A
5.4 Evidence of the behaviour of the generating unit on the network
54.1 General P
5.4.2 Measurement of the active and reactive power range P
5.4.3.3 Measurement of setting accuracy P
5.43.4 Measurement of the power gradient P
5.4.3.5 Measurement Priority Interfaces / Energy Management P
5.4.4 Active power feed-in for PGUs at over-frequency N/A
5.4.5 Active power feed-in of Storage systems for over-frequency P
5.4.6 Active power feed-in for PGUs at underfrequency N/A
5.4.8 Static voltage stability / reactive power supply P
5.4.8.2 Tests of the Reactive power / cos ¢ setting accuracy P
The regulating and control behaviour of the reactive power P
5.4.8.3 Test of the displacement factor/active power characteristic curve cos ¢ (P) P
Test 1) for conducted PGUs - Accuracy (characteristic) P
Test 2) for conducted PGUs - dynamics N/A
Test 3) supply-dependent PGUs - Accuracy (characteristic curve) P
Test 4) supply-dependent PGUs — Dynamic P
5.4.8.4.1 Test of the accuracy of the Q(U) regulation N/A
5.4.8.4.2 Test of the dynamics of the Q(U) regulation N/A

TRF No. VDE0124-100 VER.1.1
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Assessment
Clause/8 ‘ Requirement Verdict
5.5 NS-protection
5.5.2 NS protection P
5521 Functional safety P
5.5.3 Central NS-protection N/A
5.5.4 Integrated NS-protection P
5.5.6 Interface switch P
5.5.6.2 Central interface switch N/A
5.5.6.3 Integrated interface switch P
5.5.7.2 Check of setting values P
5.5.7.3 Wiring check N/A
55.74 Voltage and frequency control P
55.74.1 Voltage and frequency control — Single Phase P
Voltage and frequency control — Multi Phase (Phase to N) N/A
Voltage and frequency control — Multi Phase (Phase to Phase) N/A
Voltage and frequency control — Measuring the rise-in voltage protection as a P
running 10-minute mean value
Voltage and frequency control — Frequency measurement P
5.5.7.5 Reporting of NS protection P
5.5.9 Constructional characteristics of NS protection P
5.5.10.1 General P
5.5.10.2 Passive Islanding Protection N/A
5.5.10.3 Islanding protection according to table 6 — Load imbalance (real, reactive load) for P
test condition A (PGU output = 100%)
Islanding protection according to table 7 — Load imbalance (real, reactive load) for P
test condition B (PGUT output = 66%)
Islanding protection according to table 8 — Load imbalance (real, reactive load) for P
test condition C (PGU output = 33%)
5.6 Connecting conditions and synchronization
5.6.1 General P
5.6.2 Connecting conditions and synchronisation P
5.7 Evidence of Pay, e - Control
5.7.1 General P
5.7.2.1 Test control dynamic P
5.7.2.2 Test disconnection function P
5.8 Evidence dynamic grid support
5.8.1 General P
5.8.3 Testing of the dynamic grid support PGU Type 1 N/A
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Assessment
Clause/8 ‘ Requirement Verdict
5.8.3 Testing of the dynamic grid support PGU Type 2 P
5.9 Test of Ancillary Unit
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Annex 1- Test Results
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5.2 Evidence of permissible network perturbations

521 General P

The electrical installations of the customer system shall be planned, constructed and operated so that reactions
to the network operator’s network and to the systems of other customers are permanently reduced to a
permissible minimum. Should interfering reactions on the network operator’s network occur nonetheless, the
customer shall apply measures to his system that are to be coordinated with the network operator. The network
operator is entitled to disconnect the power generation system concerned from the network until the
deficiencies are corrected.

System perturbations are defined as:

- Rapid voltage changes

- Flicker

- Harmonics, interharmonics and higher frequencies (up to 9 kHz)
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5.2.2 Rapid voltage changes P

The purpose of the test is to determine ki and Kimax.
The following three cases must be tested (where applicable).
- Switch-on for any capacity
- Unfavourable case when switching the generator step
- Switch-on for nominal capacity
Note: For PV-plants the inverter is the generator
- Switch-off for nominal capacity (no emergency shutdown, but operative shutdown)

If the manufacturer knows more critical cases (e.g. different cos ¢ parameters) then these additional have to
be tested

Test conditions:

Frequency: 50 Hz + 0,5%

THD of the voltage supply: < 3 %

Voltage rises of the PGU at 100 Pemax %: <3 %

Assessment criterion:
Limits:
kimax = 1,2 for synchronous generators with fine synchronization, converter; (electronic inverter)

kimax = 4 for asynchronous generators, which are switched on at 95% to 105% of their synchronous speed, if no
further details are available regarding the type of current limitation. With regard to short-term compensation
processes, the condition mentioned below for very short voltage changes must also be observed.

Kimax = 8 for asynchronous generators that are powered up by the network if la is unknown.
(la = starting current)

CMEO06-2BM250

Switch-on for any capacity (10% Pemax)
Phase L1 L2 L3

Single period effective - - - - - -
values of the current [A] 0,718 | 0,767 | 0,700

Single period effective 23099 | 230.86 | 230.99 -- -- - - - -
values of the voltage [V] ' ' '

ki value [1] 0,110 | 0,118 | 0,107 -- -- - - - -
kimax value [1] 0,118 - -

Unfavourable case when switching the generator step (not necessary for electronic inverter)
Phase L1 L2 L3

Single period effective

N/A N/A N/A N/A N/A N/A N/A N/A N/A
values of the current [A]

Single period effective
values of the voltage [V]

ki value [1] N/A N/A N/A N/A N/A N/A N/A N/A N/A
kimax value [1] N/A N/A N/A

N/A N/A N/A N/A N/A N/A N/A N/A N/A

Switch-on for nominal capacity

Phase L1 L2 L3

Single period effective - - - - - -
values of the current [A] 0943 | 1348 | 0404

Single period effective 227,47 | 227,70 | 228,13 - -- - - - -
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values of the voltage [V]

ki value [1] 0,145 | 0,207 | 0,062 -- -- - - - -
kimax value [1] 0,207 -- -

Switch-off for nominal capacity
Phase L1 L2 L3

Single period effective - - - - - -
values of the current [A] 0,757 | 0,694 | 0,707

Single period effective 23084 | 230.87 | 231 85 - - - - - -
values of the voltage [V] ' ' '

ki value [1] 0,116 | 0,106 | 0,108 -- -- -- -- -- --
kimax value [1] 0,116 -- --

Grid Frequency [Hz] 50,00

Grid voltage [V] 230,0

Rated current Ir [A] 6,520

Highest kimax value for all switching operations [1] 0,207

Note:

The test results of the CME06-2BM250 can be applied to other units in the product series directly, since it is
identical in hardware and just power derated by software.
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LYNS-TC:

5.2.3 Flicker

These tests are designed to provide evidence that the requirements of P
VDE-AR-N 4100:2019-04 are met.

Adherence to the thresholds for flicker must be verified as followed:
- For nominal currents < 16 A per conductor to DIN EN 61000-3-3 (VDE 0838-3)
- For nominal currents > 16 A and < 75 A per conductor to DIN EN 61000-3-11 (VDE 0838-11)

Test conditions:

Voltage: 86% Un to 109% Un

Frequency: 50 Hz + 0,5%

THD of the voltage supply: < 3 %

Voltage rises of the PGU at 100% Pemax: <3 %

Assessment criterion:
Long-term flicker strength PIt to DIN EN 61000-3-3 (VDE 0838-3) must be < 0,5.
Determination of the flicker coefficient:

Cy =Py x(S,/P,)
where Sk is the short-circuit power of the network standby element (during the determination of the appropriate

Pst values)

The value for the network standby element must be determined separately with measurements for rated currents
>75A.

Note:

Grid impedance DIN EN 61000-3-3
(VDE 0838-3) [Q]:

Grid impedance DIN EN 61000-3-11
(VDE 0838-11) [Q]:

Ra=0,24Q jXa = 0,15Q / Rn = 0,16Q jXn = 0,10Q

(Rn and jXn only for single-phase units used!)

Ra=0,24Q jXa = 0,15Q / Rn = 0,16Q jXn = 0,10Q

(Rn and jXn only for line to neutral single-phase or three units used!)
Ra =0,15Q jXa= 0,15Q / Rx = 0,01Q jXn= 0,01Q

(Rn and jXn only for line to line three-phase units used!)

The test results of the CMEQ06-2BM250 can be applied to other units in the product series directly, since it is
identical in hardware and just power derated by software.

Test result:
a) Flicker to DIN EN 61000-3-11 (VDE 0838-3) for generator units <75 A P
EUT Selection of limits
X O X O
1- phase 3-phase Equipment with rated current Equipment with rated current
<16 A per phase <75 A per phase

CMEO06-2BM250 IEC EN 61000-3-3 IEC EN 61000-3-11

dmax dec Tmax Pst Pt
Phase L1 1,860 1,059 0 0,078 0,072
Phase L2 -- - - - -
Phase L3 -- - - - -
Output voltage of the impedance network [V] 230,0

Reference impedance according the standard:

Grid impedance DIN EN 61000-3-3 (VDE 0838-3) [Q]:  Ra = 0,24Q jXa = 0,15Q / R = 0,16Q jXn = 0,10Q

(Rn and jXn only for single-phase units used!)
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[0 Grid impedance DIN EN 61000-3-11 (VDE 0838-3) [Q]:

O Grid impedance DIN EN 61000-3-11 (VDE 0838-3) [Q]:

Ra =0,24Q jXa = 0,15Q / Ry = 0,16Q jXn = 0,10Q
(Rn and jXn only for line to neutral single-phase
or three units used!)

Ra = 0,15Q jXa= 0,15Q / Rn = 0,01Q jXn= 0,01Q

(Rn and jXn only for line to line three-phase units
used!)

Flicker for rated currents <75A to DIN EN 61000-3-11 (VDE 0838-3)

Assessment criterion:
Long-term flicker strength: P<0,5

Grid impedance angle y«

32° or [ 45

Flicker coefficient c(y«)

1,560
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b) Flicker to DIN EN 61000-3-3 (VDE 0838-3) for generator units > 75 A N/A

Adherence to the thresholds for flicker must be verified as followed:

- For PGUs (power generation units) and PSUs (power supply units) intended for PGSs (power
generation systems) with nominal currents > 75 A, the measurements must be conducted as in 5.2.3.2.

Test conditions:

Voltage: 86% Un to 109% Un

Frequency: 50 Hz =+ 0,5%

THD of the voltage supply: <3 %

Voltage rise of the PGU at 100% Pemax: <3 %

Assessment criterion:
Long-term flicker strength: Px<0,5

Test result :

Flicker for rated currents >75A (at SCR = 20) (Calculation Flickermeter according to TG3)

Rated Output voltage [V] -

Grid impedance angle wk[°] 30 50 70 85

Flicker coefficient c(yx) [1] - - - -

Short-term Flicker Pst[1] - - - -

Flicker step factor k(fyx) [1] - - - -

Voltage change factor k(uy) [1] - - - -
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524 Harmonics and interharmonics P
5.2.4.1 a) Harmonics test P

EUT Selection of limits
X | X O O
Class A equipment with input Equipment with input Equipment with input
1-phase 3-phase current <16 A per phase current >16 A and <75 A per current >75 A per phase
phase
CMEQ06-2BM250 IEC EN 61000-3-2 IEC EN 61000-3-12

Phase L1 L2 L3
Power Level 33% 33% 33%

AC Power [W] 491 -- --

AC Voltage [V] 230,2 -- --

AC Current [A] 2,135 -- --

Frequency [Hz] 50,00 -- --

Limits [A]
Harmonic Measured value I [A] Measured value I, [%l4]

i = E = = E IEC EN 61000-3-2
1st 2,135 -- -- -- -- -- --
2nd 0,023 -- -- 1,086 -- -- 1,080
3rd 0,080 -- -- 3,732 -- -- 2,300
4th 0,015 -- -- 0,702 -- -- 0,430
5th 0,072 -- -- 3,353 -- -- 1,140
6th 0,015 -- -- 0,708 -- -- 0,300
7th 0,083 -- -- 3,892 -- -- 0,770
8th 0,009 -- -- 0,404 -- -- 0,263
9th 0,048 -- -- 2,269 -- -- 0,400
10th 0,009 -- -- 0,426 -- -- 0,184
11th 0,031 -- -- 1,464 -- -- 0,330
12th 0,006 -- -- 0,271 -- -- 0,153
13th 0,034 -- -- 1,610 -- -- 0,210
14th 0,004 -- -- 0,175 -- -- 0,131
15th 0,038 -- -- 1,775 -- -- 0,150
16th 0,002 -- -- 0,114 -- -- 0,115
17th 0,027 -- -- 1,281 -- -- 0,132
18th 0,005 -- -- 0,249 -- -- 0,102
19th 0,023 -- -- 1,069 -- -- 0,188
20th 0,003 -- -- 0,141 -- -- 0,092
21th 0,019 -- -- 0,871 -- -- 0,107
22th 0,004 -- -- 0,185 -- -- 0,084
23th 0,016 -- -- 0,737 -- -- 0,098
24th 0,002 -- -- 0,097 -- -- 0,077
25th 0,014 -- -- 0,641 -- -- 0,090
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26th 0,002 -- - 0,112 - - 0,071
27th 0,011 - - 0,513 - - 0,080
28th 0,002 - - 0,112 - - 0,066
29th 0,009 -- - 0,411 - - 0,078
30th 0,004 -- - 0,189 - - 0,061
31th 0,008 - - 0,383 - - 0,073
32th 0,002 - - 0,115 - - 0,057
33th 0,008 -- - 0,352 - - 0,068
34th 0,003 - - 0,129 - - 0,054
35th 0,007 - - 0,315 - - 0,064
36th 0,003 -- - 0,133 - - 0,051
37th 0,006 -- - 0,259 - - 0,061
38th 0,003 - - 0,123 - - 0,048
39th 0,006 -- - 0,281 - - 0,058
40th 0,002 -- - 0,107 - - 0,046
THD [%] -- -- - 7,854 - - -

Phase L1 L2 L3

Power Level 66% 66% 66%

AC Power [W] 992 -- --

AC Voltage [V] 230,2 -- --

AC Current [A] 4,310 -- --

Frequency [Hz] 50,00 -- --

Limits [A]
Harmonic Measured value I [A] Measured value In [%l1]
B L2 = i = = IEC EN 61000-3-2

1st 4,310 - - - - - -
2nd 0,042 - - 0,980 - - 1,080
3rd 0,028 -- - 0,659 - - 2,300
4th 0,010 -- - 0,240 - - 0,430
5th 0,038 - - 0,890 - - 1,140
6th 0,013 -- - 0,303 - - 0,300
7th 0,045 -- - 1,051 - - 0,770
8th 0,013 - - 0,300 - - 0,263
9th 0,038 -- - 0,889 - - 0,400
10th 0,009 -- - 0,214 - - 0,184
11th 0,036 -- - 0,824 - - 0,330
12th 0,004 -- - 0,085 - - 0,153
13th 0,034 -- - 0,786 - - 0,210
14th 0,007 -- - 0,163 - - 0,131
15th 0,031 -- - 0,718 - - 0,150
16th 0,005 -- - 0,108 - - 0,115
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17th 0,022 -- - 0,499 - - 0,132
18th 0,003 -- - 0,075 - - 0,102
19th 0,022 -- - 0,515 - - 0,188
20th 0,002 -- - 0,049 - - 0,092
21th 0,019 -- - 0,450 - - 0,107
22th 0,004 -- - 0,088 - - 0,084
23th 0,014 -- - 0,325 - - 0,098
24th 0,003 -- - 0,067 - - 0,077
25th 0,012 -- - 0,283 - - 0,090
26th 0,003 -- - 0,069 - - 0,071
27th 0,010 -- - 0,224 - - 0,080
28th 0,002 -- - 0,056 - - 0,066
29th 0,007 -- - 0,172 - - 0,078
30th 0,004 -- - 0,098 - - 0,061
31th 0,007 -- - 0,165 - - 0,073
32th 0,003 -- - 0,068 - - 0,057
33th 0,007 -- - 0,154 - - 0,068
34th 0,003 -- - 0,069 - - 0,054
35th 0,007 -- - 0,163 - - 0,064
36th 0,003 -- - 0,070 - - 0,051
37th 0,006 -- - 0,136 - - 0,061
38th 0,003 -- - 0,064 - - 0,048
39th 0,006 -- - 0,140 - - 0,058
40th 0,002 -- - 0,052 - - 0,046
THD [%] 2,717 - - -

Phase L1 L2 L3

Power Level 100% 100% 100%

AC Power [W] 1501 -- --

AC Voltage [V] 230,4 -- --

AC Current [A] 6,515 -- --

Frequency [Hz] 50,00 -- --

Harmonic Limits [A]
Measured value | [A] Measured value I, [%l4]
T % = = > = IEC EN 61000-3-2

1st 6,515 -- - - - - -
2nd 0,071 -- - 1,092 - - 1,080
3rd 0,033 -- - 0,511 - - 2,300
4th 0,016 -- - 0,241 - - 0,430
5th 0,028 -- - 0,436 - - 1,140
6th 0,010 -- - 0,159 - - 0,300
7th 0,028 -- - 0,433 - - 0,770
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8th 0,009 - - 0,136 - - 0,263
9th 0,027 -- - 0,417 - - 0,400
10th 0,008 - - 0,125 - - 0,184
11th 0,018 - - 0,270 - - 0,330
12th 0,007 - - 0,109 - - 0,153
13th 0,017 -- - 0,257 - - 0,210
14th 0,005 - - 0,078 - - 0,131
15th 0,022 - - 0,336 - - 0,150
16th 0,006 - - 0,090 - - 0,115
17th 0,016 -- - 0,240 - - 0,132
18th 0,006 - - 0,086 - - 0,102
19th 0,017 - - 0,260 - - 0,188
20th 0,003 - - 0,040 - - 0,092
21th 0,018 - - 0,273 - - 0,107
22th 0,004 - - 0,069 - - 0,084
23th 0,014 - - 0,216 - - 0,098
24th 0,003 - - 0,047 - - 0,077
25th 0,014 - - 0,209 - - 0,090
26th 0,003 - - 0,050 - - 0,071
27th 0,010 - - 0,153 - - 0,080
28th 0,003 - - 0,045 - - 0,066
29th 0,009 - - 0,135 - - 0,078
30th 0,005 - - 0,071 - - 0,061
3lth 0,008 - - 0,123 - - 0,073
32th 0,002 - - 0,036 - - 0,057
33th 0,007 - - 0,107 - - 0,068
34th 0,002 - - 0,035 - - 0,054
35th 0,008 - - 0,115 - - 0,064
36th 0,003 - - 0,041 - - 0,051
37th 0,006 - - 0,090 - - 0,061
38th 0,003 - - 0,043 - - 0,048
39th 0,006 - - 0,097 - - 0,058
40th 0,003 - - 0,045 - - 0,046
THD [%] -- - - 1,680 - - -

Voltage of defined Battery [V] 32,3

Current of defined Battery [A] 49,5

Impedance [Q]

Line|Ra=0,24 jXa=0,15
Neutral |Rn = 0,16 jXn = 0,10

Note:

The test results of the CMEO06-2BM250 can be applied to other units in the product series directly, since it is

identical in hardware and just power derated by software.
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5.2.4.1b) Test Harmonics DIN EN 61000-4-7 (275 A per Phase) P

Harmonics: CME06-2BM250

L1 phase

P/ Pre [%] 5 10 20 30 40 | 50 | 60 70 80 90 | 100
Order Ih [%0]
1 5,058 | 9,999 | 20,036 | 30,070 | 40,054 | 50,062 | 60,074 | 70,063 | 80,036 | 90,001 | 99,898
2 0,204 | 0,314 | 0,357 | 0,354 | 0,384 | 0,479 | 0,579 | 0,671 | 0,791 | 0,916 | 1,091
3 1,867 | 2,229 | 1,978 | 1,346 | 0,860 | 0,591 | 0,471 | 0,383 | 0,392 | 0,431 | 0,510
4 0,226 | 0,329 | 0,232 | 0,235 | 0,212 | 0,162 | 0,154 | 0,166 | 0,188 | 0,220 | 0,241
5 1,255 | 1,084 | 1,164 | 1,158 | 0,958 | 0,781 | 0,649 | 0,557 | 0,484 | 0,444 | 0,435
6 0,220 | 0,206 | 0,195 | 0,220 | 0,223 | 0,208 | 0,202 | 0,198 | 0,189 | 0,165 | 0,159
7 1,550 | 1,563 | 1,063 | 1,235 | 1,270 | 1,087 | 0,840 | 0,596 | 0,474 | 0,442 | 0,432
8 0,160 | 0,165 | 0,151 | 0,130 | 0,158 | 0,191 | 0,200 | 0,190 | 0,172 | 0,136 | 0,136
9 1,212 | 1,143 | 1,015 | 0,721 | 0,816 | 0,757 | 0,640 | 0,566 | 0,531 | 0,485 | 0,417
10 0,139 | 0,144 | 0,147 | 0,143 | 0,127 | 0,146 | 0,147 | 0,136 | 0,126 | 0,121 | 0,125
11 0,871 | 0,785 | 0,738 | 0,540 | 0,449 | 0,524 | 0,545 | 0,505 | 0,443 | 0,365 | 0,270
12 0,104 | 0,095 | 0,083 | 0,093 | 0,071 | 0,061 | 0,055 | 0,061 | 0,079 | 0,114 | 0,108
13 0,577 | 0,567 | 0,503 | 0,557 | 0,404 | 0,485 | 0,546 | 0,489 | 0,367 | 0,275 | 0,257
14 0,063 | 0,068 | 0,060 | 0,049 | 0,063 | 0,067 | 0,089 | 0,119 | 0,130 | 0,108 | 0,078
15 0,522 | 0,528 | 0,563 | 0,563 | 0,525 | 0,479 | 0,505 | 0,435 | 0,383 | 0,365 | 0,335
16 0,027 | 0,027 | 0,031 | 0,039 | 0,054 | 0,073 | 0,073 | 0,068 | 0,045 | 0,054 | 0,090
17 0,434 | 0,444 | 0,434 | 0,403 | 0,418 | 0,310 | 0,313 | 0,340 | 0,353 | 0,307 | 0,240
18 0,048 | 0,055 | 0,069 | 0,083 | 0,082 | 0,090 | 0,062 | 0,049 | 0,082 | 0,099 | 0,086
19 0,421 | 0,417 | 0,374 | 0,356 | 0,366 | 0,281 | 0,303 | 0,351 | 0,325 | 0,267 | 0,260
20 0,028 | 0,033 | 0,042 | 0,048 | 0,040 | 0,039 | 0,031 | 0,033 | 0,042 | 0,034 | 0,040
21 0,344 | 0,331 | 0,316 | 0,305 | 0,283 | 0,298 | 0,282 | 0,300 | 0,289 | 0,316 | 0,273
22 0,062 | 0,067 | 0,065 | 0,051 | 0,036 | 0,041 | 0,059 | 0,062 | 0,055 | 0,058 | 0,069
23 0,267 | 0,249 | 0,231 | 0,237 | 0,221 | 0,250 | 0,210 | 0,226 | 0,263 | 0,212 | 0,216
24 0,037 | 0,035 | 0,030 | 0,034 | 0,035 | 0,039 | 0,045 | 0,040 | 0,043 | 0,044 | 0,047
25 0,199 | 0,199 | 0,190 | 0,194 | 0,196 | 0,211 | 0,182 | 0,197 | 0,194 | 0,209 | 0,209
26 0,035 | 0,032 | 0,029 | 0,036 | 0,047 | 0,048 | 0,050 | 0,041 | 0,041 | 0,042 | 0,050
27 0,165 | 0,169 | 0,176 | 0,167 | 0,174 | 0,175 | 0,151 | 0,146 | 0,173 | 0,175 | 0,152
28 0,026 | 0,026 | 0,027 | 0,031 | 0,037 | 0,034 | 0,036 | 0,036 | 0,043 | 0,040 | 0,045
29 0,126 | 0,134 | 0,143 | 0,147 | 0,140 | 0,131 | 0,123 | 0,120 | 0,131 | 0,134 | 0,135
30 0,049 | 0,048 | 0,046 | 0,063 | 0,051 | 0,051 | 0,050 | 0,058 | 0,070 | 0,055 | 0,071
31 0,126 | 0,129 | 0,129 | 0,130 | 0,121 | 0,113 | 0,123 | 0,104 | 0,116 | 0,133 | 0,122
32 0,033 | 0,034 | 0,033 | 0,033 | 0,028 | 0,031 | 0,032 | 0,036 | 0,038 | 0,033 | 0,036
33 0,121 | 0,120 | 0,121 | 0,104 | 0,102 | 0,100 | 0,112 | 0,094 | 0,105 | 0,115 | 0,107
34 0,041 | 0,043 | 0,036 | 0,034 | 0,029 | 0,036 | 0,035 | 0,035 | 0,045 | 0,048 | 0,035
35 0,107 | 0,109 | 0,103 | 0,096 | 0,097 | 0,101 | 0,110 | 0,098 | 0,106 | 0,103 | 0,115
36 0,047 | 0,046 | 0,036 | 0,034 | 0,039 | 0,046 | 0,038 | 0,042 | 0,049 | 0,063 | 0,041
37 0,093 | 0,094 | 0,089 | 0,087 | 0,087 | 0,085 | 0,085 | 0,084 | 0,080 | 0,095 | 0,090
38 0,047 | 0,046 | 0,043 | 0,040 | 0,044 | 0,047 | 0,042 | 0,046 | 0,044 | 0,050 | 0,043
39 0,094 | 0,094 | 0,098 | 0,098 | 0,094 | 0,090 | 0,091 | 0,091 | 0,084 | 0,094 | 0,097
40 0,037 | 0,034 | 0,043 | 0,045 | 0,044 | 0,040 | 0,042 | 0,042 | 0,039 | 0,034 | 0,045
THC [%] 3,349 | 3,483 | 3,077 | 2,646 | 2,339 | 2,077 | 1,884 | 1,713 | 1,639 | 1,620 | 1,679
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Interharmonics

Test result:

P/P:e [%] 5 | 20 | 20 | 30 | 40 | 50 | e0o | 70 | 80 | 90 | 100
f [Hz] In [%]

75 0,078 | 0,085 | 0,090 | 0,094 | 0,096 | 0,097 | 0,008 | 0,099 | 0,202 | 0,099 [ 0,102
125 0,083 | 0,092 | 0,201 | 0,106 | 0,109 | 0,112 | 0,113 | 0,115 | 0,117 | 0,117 | 0,117
175 0,078 | 0,082 | 0,087 | 0,089 | 0,093 | 0,093 | 0,095 | 0,096 | 0,097 | 0,097 | 0,098
225 0,081 | 0,088 | 0,094 | 0,098 | 0,103 | 0,103 | 0,103 | 0,105 | 0,107 | 0,104 | 0,108
275 0,079 | 0,085 | 0,090 | 0,094 | 0,098 | 0,099 | 0,101 | 0,102 | 0,104 | 0,097 | 0,104
325 0,078 | 0,085 | 0,090 | 0,094 | 0,097 | 0,099 | 0,100 | 0,101 | 0,103 | 0,099 | 0,104
375 0,079 | 0,085 | 0,090 | 0,093 | 0,097 | 0,098 | 0,100 | 0,101 | 0,103 | 0,105 | 0,104
425 0,079 | 0,084 | 0,089 | 0,092 | 0,097 | 0,097 | 0,100 | 0,101 | 0,102 | 0,101 | 0,104
475 0,079 | 0,086 | 0,089 | 0,092 | 0,096 | 0,097 | 0,098 | 0,101 | 0,102 | 0,101 | 0,104
525 0,079 | 0,083 | 0,088 | 0,092 | 0,096 | 0,097 | 0,098 | 0,101 | 0,103 | 0,091 | 0,105
575 0,078 | 0,083 | 0,087 | 0,092 | 0,095 | 0,096 | 0,099 | 0,100 | 0,103 | 0,102 | 0,105
625 0,078 | 0,083 | 0,088 | 0,091 | 0,095 | 0,097 | 0,099 | 0,101 | 0,103 | 0,096 | 0,105
675 0,079 | 0,083 | 0,088 | 0,098 | 0,095 | 0,096 | 0,099 | 0,101 | 0,102 | 0,119 | 0,109
725 0,079 | 0,083 | 0,087 | 0,091 | 0,094 | 0,096 | 0,098 | 0,101 | 0,104 | 0,105 | 0,108
775 0,079 | 0,082 | 0,086 | 0,089 | 0,092 | 0,094 | 0,097 | 0,100 | 0,103 | 0,106 | 0,108
825 0,079 | 0,082 | 0,085 | 0,089 | 0,092 | 0,095 | 0,097 | 0,100 | 0,103 | 0,095 | 0,107
875 0,079 | 0,082 | 0,085 | 0,088 | 0,090 | 0,101 | 0,096 | 0,101 | 0,105 | 0,107 | 0,110
925 0,079 | 0,081 | 0,084 | 0,086 | 0,090 | 0,093 | 0,096 | 0,098 | 0,100 | 0,101 | 0,108
975 0,102 | 0,104 | 0,208 | 0,110 | 0,112 | 0,111 | 0,115 | 0,118 | 0,120 | 0,122 | 0,125
1025 0,079 | 0,082 | 0,085 | 0,085 | 0,088 | 0,091 | 0,094 | 0,097 | 0,100 | 0,102 | 0,108
1075 0,081 | 0,084 | 0,086 | 0,086 | 0,089 | 0,091 | 0,094 | 0,099 | 0,101 | 0,102 | 0,110
1125 0,095 | 0,096 | 0,100 | 0,095 | 0,102 | 0,109 | 0,107 | 0,112 | 0,116 | 0,106 | 0,131
1175 0,095 | 0,095 | 0,095 | 0,103 | 0,103 | 0,103 | 0,108 | 0,114 | 0,121 | 0,148 | 0,126
1225 0,080 | 0,081 | 0,083 | 0,086 | 0,090 | 0,093 | 0,095 | 0,097 | 0,099 | 0,098 | 0,107
1275 0,079 | 0,081 | 0,082 | 0,084 | 0,087 | 0,088 | 0,092 | 0,095 | 0,098 | 0,105 | 0,104
1325 0,080 | 0,081 | 0,082 | 0,081 | 0,084 | 0,087 | 0,091 | 0,093 | 0,097 | 0,092 | 0,104
1375 0,079 | 0,080 | 0,079 | 0,082 | 0,083 | 0,085 | 0,087 | 0,092 | 0,098 | 0,100 | 0,102
1425 0,130 | 0,128 | 0,128 | 0,107 | 0,122 | 0,131 | 0,130 | 0,140 | 0,142 | 0,114 | 0,172
1475 0,124 | 0,121 | 0,116 | 0,130 | 0,127 | 0,126 | 0,133 | 0,137 | 0,154 | 0,208 | 0,158
1525 0,095 | 0,091 | 0,082 | 0,079 | 0,082 | 0,090 | 0,088 | 0,094 | 0,110 | 0,096 | 0,103
1575 0,104 | 0,101 | 0,084 | 0,080 | 0,084 | 0,093 | 0,089 | 0,096 | 0,118 | 0,119 | 0,101
1625 0,114 | 0,114 | 0,087 | 0,080 | 0,085 | 0,102 | 0,093 | 0,100 | 0,127 | 0,139 | 0,100
1675 0,123 | 0,126 | 0,094 | 0,085 | 0,093 | 0,115 | 0,101 | 0,107 | 0,135 | 0,169 | 0,102
1725 0,134 | 0,140 | 0,08 | 0,098 | 0,110 | 0,133 | 0,113 | 0,121 | 0,146 | 0,194 | 0,117
1775 0,137 | 0,141 | 0,117 | 0,110 | 0,124 | 0,144 | 0,121 | 0,129 | 0,148 | 0,177 | 0,124
1825 0,130 | 0,134 | 0,126 | 0,120 | 0,134 | 0,144 | 0,124 | 0,133 | 0,140 | 0,164 | 0,126
1875 0,125 | 0,123 | 0,135 | 0,132 | 0,142 | 0,140 | 0,128 | 0,134 | 0,131 | 0,128 | 0,134
1925 0,116 | 0,112 | 0,139 | 0,139 | 0,142 | 0,129 | 0,129 | 0,135 | 0,119 | 0,107 | 0,140
1975 0,106 | 0,102 | 0,136 | 0,140 | 0,137 | 0,119 | 0,130 | 0,131 | 0,107 | 0,094 | 0,141
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Higher Frequencies

Test result:

P/P:e [%] 5 | 20 | 20 | 30 | 4 | 50 | e0o | 70 | 80 | 90 | 100

f [kHz] In [%]

2,1 0,227 | 0,223 | 0,281 | 0,296 | 0,279 | 0,244 | 0,283 | 0,274 | 0,222 | 0,205 | 0,313
2,3 0,170 | 0,170 | 0,183 | 0,197 | 0,184 | 0,173 | 0,198 | 0,188 | 0,175 | 0,183 | 0,230
2,5 0,150 | 0,149 | 0,150 | 0,152 | 0,151 | 0,151 | 0,156 | 0,157 | 0,158 | 0,158 | 0,177
2,7 0,135 | 0,135 | 0,134 | 0,136 | 0,136 | 0,138 | 0,138 | 0,140 | 0,144 | 0,144 | 0,156
29 0,110 | 0,109 | 0,209 | 0,110 | O,111 | O,111 | 0,113 | 0,114 | 0,117 | 0,122 | 0,126
3,1 0,081 | 0,081 | 0,081 | 0,081 | 0,082 | 0,082 | 0,083 | 0,084 | 0,086 | 0,089 | 0,092
3,3 0,055 | 0,055 | 0,055 | 0,055 | 0,055 | 0,056 | 0,056 | 0,057 | 0,058 | 0,057 | 0,061
3,5 0,035 | 0,035 | 0,035 | 0,035 | 0,035 | 0,036 | 0,037 | 0,037 | 0,037 | 0,038 | 0,039
3,7 0,023 | 0,023 | 0,023 | 0,023 | 0,023 | 0,023 | 0,023 | 0,023 | 0,024 | 0,024 | 0,025
3,9 0,015 | 0,015 | 0,015 | 0,015 | 0,015 | 0,015 | 0,015 | 0,015 | 0,016 | 0,016 | 0,016
4,1 0,012 | 0,012 | 0,012 | 0,012 | 0,012 | 0,012 | 0,012 | 0,013 | 0,013 | 0,013 | 0,014
4.3 0,008 | 0,008 | 0,007 | 0,008 | 0,007 | 0,007 | 0,008 | 0,008 | 0,008 | 0,008 | 0,008
4,5 0,006 | 0,006 | 0,006 | 0,006 | 0,006 | 0,006 | 0,006 | 0,006 | 0,006 | 0,006 | 0,006
47 0,005 | 0,005 | 0,005 | 0,005 | 0,005 | 0,005 | 0,005 | 0,005 | 0,005 | 0,005 | 0,005
4,9 0,005 | 0,005 | 0,004 | 0,004 | 0,004 | 0,004 | 0,004 | 0,004 | 0,004 | 0,004 | 0,004
51 0,002 | 0,002 | 0,002 | 0,001 | 0,002 | 0,002 | 0,002 | 0,003 | 0,002 | 0,001 | 0,002
53 0,009 | 0,008 | 0,006 | 0,008 | 0,007 | 0,005 | 0,008 | 0,004 | 0,009 | 0,009 | 0,006
55 0,009 | 0,008 | 0,006 | 0,008 | 0,007 | 0,005 | 0,008 | 0,003 | 0,009 | 0,009 | 0,006
57 0,009 | 0,008 | 0,006 | 0,007 | 0,007 | 0,005 | 0,007 | 0,003 | 0,008 | 0,009 | 0,006
5,9 0,009 | 0,008 | 0,006 | 0,008 | 0,007 | 0,005 | 0,008 | 0,004 | 0,008 | 0,009 | 0,006
6,1 0,009 | 0,008 | 0,006 | 0,008 | 0,007 | 0,005 | 0,007 | 0,003 | 0,008 | 0,009 | 0,006
6,3 0,009 | 0,008 | 0,007 | 0,007 | 0,007 | 0,005 | 0,007 | 0,003 | 0,008 | 0,008 | 0,006
6,5 0,009 | 0,008 | 0,007 | 0,008 | 0,007 | 0,005 | 0,007 | 0,004 | 0,008 | 0,009 | 0,006
6,7 0,009 | 0,008 | 0,007 | 0,008 | 0,007 | 0,006 | 0,008 | 0,004 | 0,008 | 0,008 | 0,007
6,9 0,009 | 0,008 | 0,007 | 0,008 | 0,007 | 0,006 | 0,008 | 0,004 | 0,008 | 0,009 | 0,006
71 0,009 | 0,008 | 0,007 | 0,008 | 0,007 | 0,006 | 0,008 | 0,004 | 0,008 | 0,009 | 0,007
7,3 0,009 | 0,008 | 0,007 | 0,008 | 0,007 | 0,005 | 0,007 | 0,003 | 0,008 | 0,009 | 0,006
7,5 0,008 | 0,007 | 0,006 | 0,007 | 0,006 | 0,005 | 0,007 | 0,003 | 0,008 | 0,009 | 0,006
7,7 0,008 | 0,007 | 0,006 | 0,007 | 0,006 | 0,004 | 0,006 | 0,002 | 0,007 | 0,008 | 0,006
7,9 0,008 | 0,007 | 0,005 | 0,007 | 0,006 | 0,004 | 0,006 | 0,002 | 0,007 | 0,008 | 0,005
8,1 0,008 | 0,007 | 0,005 | 0,007 | 0,006 | 0,004 | 0,006 | 0,002 | 0,007 | 0,008 | 0,005
8,3 0,008 | 0,006 | 0,005 | 0,007 | 0,006 | 0,004 | 0,006 | 0,001 | 0,007 | 0,008 | 0,005
8,5 0,008 | 0,006 | 0,005 | 0,007 | 0,006 | 0,004 | 0,006 | 0,001 | 0,007 | 0,008 | 0,005
8,7 0,007 | 0,006 | 0,005 | 0,007 | 0,005 | 0,004 | 0,006 | 0,001 | 0,007 | 0,008 | 0,005
8,9 0,007 | 0,006 | 0,005 | 0,007 | 0,005 | 0,004 | 0,006 | 0,001 | 0,007 | 0,008 | 0,005

Voltage of defined Battery [V] 32,3

Current of defined Battery [A] 49,5

Impedance [Q]

Line Ra=0,24 jXa=0,15

Neutral Rn=0,16 jXn = 0,10
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5.2.5 Commutation N/A

This test serves to determine the commutation currents, the project - specific identification and assessment of
the

Commutation voltage dips according to VDE-AR-N 4100: 2020-06, 5.4.4.5 is required taking into account the
short-circuit power at the point of connection.

- This check is only required for mains-controlled inverters.
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5.2.6 Feed in of DC current P

Test procedural:
The inverter must be used in the adjustment range Testl1, Test2 and Test 3.
Each test point shall be held for min 5 minutes and lac, Uac, ldacin ac Of each phase has to be recorded.

Measurement of lacin Ac must be done according to VDE AR-N 4100:2020-06 based on DIN EN 61000-4-7 (VDE-
0847-4-7) over 10 fundamental periods.

Assessment criterion:

An inverter must not feed more than 0,5% of its rated current I or a maximum of 20 mA (the higher value is to
be selected) as direct current.

CMEO06-2BM250

Power Level [% of VA/] 30% Semax 10 40%SEmax | 60% Semax t0 70%SEmax >95% Semax
AC Power [VA] 492 983 1495
AC Voltage [V] 230,15 230,26 230,36
AC Current [A] 2,138 4,270 6,490
Max. DC Current in AC [mA] 16 16 12
Max. DC Current in AC [% of Ir] 0,240 0,241 0,184
Average. DC Current in AC [mA] 4 7 3
Average. DC Current in AC [% of Ir] 0,062 0,101 0,050

Graphs for CME06-2BM250
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Note:

The test results of the CMEO06-2BM250 can be applied to other units in the product series directly, since it is
identical in hardware and just power derated by software.
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5.3 Evidence of symmetry behaviour of inverters

N/A

53.1 General

N/A

These tests serve to prove the requirements according to VDE-AR-N 4100: 2020-06, 5.5:

These tests are not applicable for direct connected rotating machines!
This test is necessary only for electronic inverters!

Note:

The tests of the “symmetry characteristics of three-phase inverter modules” were performed on the unit with the

highest output power. Here is the maximum asymmetry given.
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5.3.2.1 Calculation of asymmetry N/A

Test procedural:

The maximum absolute difference between the apparent powers of the three phases is determined for each of
the five measurements (1-min means) in the respective operating point.

The maximum of these five values is again determined.

Assessment criterion:

The test is passed if the maximum value from the above measurements does not exceed 5 % Semax and < 4600
VA.

Note:
The maximum inductive and capacitive values are specified by the manufacturer.

cos @ =1 --
Setting values cos @ over-excited --

cos @ under-excited --
Test:
1-min mean value L1 L2 13 | -2 | p2-13 | 13-y
a)cos @ =1 at 100 % Pie £ 5 % Pemax
Seeo [VA] - - - - -- -
COS PE6o -

max. asymmetry [VA] --

b) maximum under-excited (i) at 100 % Pe £ 5 % Pemax

Skeo [VA] - - - - - -

COS QE60 -

max. asymmetry [VA] --
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¢) maximum over-excited (c) at 100 % P/e + 5 % Pemax

Seeo [VA] - - - - - -

COS QE60 -

max. asymmetry [VA] -

d)cos @ =1 at 50 % Pie £ 5 % Pemax

Skeeo [VA] - - - - - -

COS PE6o --

max. asymmetry [VA] --

e) maximum under-excited (i) at 50 % Pre £ 5 % Pemax

Skeeo [VA] - -- -- - - -

COS PE6o --

max. asymmetry [VA] --

f) maximum over-excited (c) at 50 % Pre £ 5 % Pemax

Skeeo [VA] - -- -- - - -

COS (PE60: --

max. asymmetry [VA] --

Limit: 5% Semax and <4600VA
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5.4 Evidence of the behaviour of the generating unit on the network

5.4.1 General

(These tests are designed to provide evidence that the requirements of VDE-AR-N P
4105:2018-11, 5.7.2.2 are met and to determine the values for Semax and Pemax)

Test Condition:

The measurements were performed in the testing laboratory at the grid-simulator.
Test voltage between 0,9 Un and 1,09 Un with £2% Un until the test

Test frequency: 50Hz + 0,5%

Note:
If an examination is required for any other requirements, these apply to this test.
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5.4.2 Measurement of the active power and reactive power range

(These tests are designed to provide evidence that the requirements of
VDE-AR-N 4105:2018-11, 5.7.2.2 are met)

Test:
The setpoint signal must be reduced from 100% to 10% Pr&:

For adjustable PGUs in increments of 10% P 1 minute must elapse after every change to the setpoint setting
so that the PGU can settle at the new setpoint. Then the active power of the PGU must be measured as a 1-min
mean value.

Assessment criterion:

a) for adjustable PGUs:
- no network disconnection
- the active power value does not exceed the setpoint by more than 5% P&
- the setting time determined this way is <1min

Note:
The setting time is < 1min. See “Graph of the setting accuracy”.
The maximum inductive and capacitive values are specified by the manufacturer.

cos @ =1 1,0
Setting values Cos @ over-excited: 0,95

cos @ under-excited: 0,95
CMEO06-2BM250
600s mean value U [V] PEmaxe00 ¢) [W] Semaxs00 ¢) [VA] COS QPEmax600 [-]
0,90 U, at 100% Pemax
cos ¢ =1 207,80 1511 1515 0,997
COS ¢ max. over-excited 206,72 1433 1505 0,952
0,95 U, at 100% Pemax
cos @ max. under-excited 218,55 1417 1494 0,949
1,0 U, at 100% Pemax
cos ¢ =1 230,60 1492 1497 0,996
cos @ max. under-excited 229,77 1417 1493 0,949
COSs ¢ max. over-excited 229,76 1432 1505 0,952
1,05 U, at 100% Pemax
COs ¢ max. over-excited 241,27 1433 1507 0,951
1,09 U, at 100% Pemax
cos @ =1 251,45 1495 1502 0,995
cos @ max. under-excited 250,49 1417 1493 0,950
Semaxeoo aNd Pemax 600
SEmax600= MaX (Semax600 a), SEmax600 b), SEmax600 c)) [VA] 1515
PEmax 600= Max (Pemaxs00 a), PEmax600 b), PEmax600 c)) [W] 1511

Note:

The test results of the CME06-2BM250 can be applied to other units in the product series directly, since it is
identical in hardware and just power derated by software.
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5.4.3 Measurement of setting accuracy P

Test procedural:
The P setpoint was set by RS485 port.
(The active power can be set between 100%Pn and 10%Pn with a step size of 10%Pn)

Assessment:

- no network disconnection occurs and
- the active power value does not deviate by more than 5% P:e from the target value.

Note:

The test results of the CMEQ06-2BM250 can be applied to other units in the product series directly, since it is
identical in hardware and just power derated by software.

CMEO06-2BM250

% of rated Setpoint Measured value Deviation (Pmeas - Pset) Limit
capabliy I 1wy (%] W] [%Pn] W] [%P,] | APesoin %
100 1500 100,0 1493 99,56 -7 -0,44
90 1350 90,0 1343 89,53 -7 -0,47
80 1200 80,0 1192 79,47 -8 -0,53
70 1050 70,0 1042 69,47 -8 -0,53
60 900 60,0 893 59,55 -7 -0,45
50 750 50,0 741 49,41 -9 -0,59 = £5% of Pre
40 600 40,0 592 39,48 -8 -0,52
30 450 30,0 441 29,43 -9 -0,57
20 300 20,0 293 19,56 -7 -0,44
10 150 10,0 148 9,88 -2 -0,12
Overall maximum active power deviation to set point [%Py]: 0,59

Graph of the setting accuracy: CME06-2BM250
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5.4.3.4 Measurement of the power gradient P

Test procedural:

The P setpoint was set by RS485 port.
The measurement of the power gradient takes place:
- Via a setpoint change from 100% to 5% of the rated effective power PrE at time t0. If the technical
performance is >5%, this should be specified.
- Via a setpoint change from 5% to 100% of the rated effective power PrE at time t0. Is the technical
Performance >5%, this should be specified.

Assessment:

- no network disconnection occurs and

- the power gradients determined in accordance with 5.4.3.4 shall not fall below 0.33 % P:e and shall not
exceed 0.66 % Pie.

- The first gradient is to be formed 30 s after setting the setpoint jump.

- The formation of gradients is terminated 30 s before reaching the stationary final value.

Note:

The test results of the CME06-2BM250 can be applied to other units in the product series directly, since it is
identical in hardware and just power derated by software.

Verification the setting Power gradient change from 100%Pe 1o 5%P,e at CME06-2BM250

P_setting point step Setting value Measured value
=] 0, 0,
ﬁb:f”e pevrcingp = LIDH e D 100,0% Pre 100,12% Pre
Ii
Power gradient (during power o o
change): 0,5 %PE/s 0,50%Pie/ s
Patter power change = 5% Pie + 5% Pre 5,0% Pe 5,02 % Pre

Graph of the gradient 100% to 5% P:e
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5.4.3.4 Measurement of the power gradient P

Verification the setting Power gradient change from 5% to 100% at CME06-2BM250

P_setiing point step Setting value Measured value
Pbefore power change = 5% Pre+ 5% Pe 5,0% Pe 5,01% Pre
Power gradient (during power 0 0
change): 0,5 %PE/s 0,50%P:e/ s

=] 0, 0,
Era;ter power change 100% Pre £ 5% 100,0 % Pre 99,98 % P
Limit of power gradient [%Pre/ s]: 0,33 to 0,66

o : X yes
Inverter remains in operation?
[lno

Graph of the gradient 5% to 100% PrE
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5.4.3.5 Measurement priority interfaces / energy management system P

Test procedural:

Test 1 (Measurement priority interfaces)

Test 2 (logical interface):
Test steps

a) the PGU is operated with no less than 90% P;
b) the change of state of the logic signal.

Assessment:
Test 1:

a) The lowest setpoint is always given priority
b) the setpoint at the interface programmed for the NSM is never exceeded

Test 2:

¢) during the examination of the logical interface (input port), the active power feed of the EZE was
completely terminated within a maximum of 5 s after the state change of the logical signal.

Note:

The test results of the CME06-2BM250 can be applied to other units in the product series directly, since it is
identical in hardware and just power derated by software.

Test results:

Testl: The unit only provides two interfaces for active power reduction.

Test 1 Interface Wi-Fi & Bluetooth 50%
(Interface low priority . 50,01%

Interface Wi-Fi &Bluetooth Interface RS485 80%

Test 2 Interface Wi-Fi & Bluetooth 70%
(Interface low priority 60,05%

0,
Interface RS485) Interface RS485 60%

Test 2: Use logical interface to test the result of stopping active power output.

2026/02/06 15:15:25
Edge CH1 £+ History |Normal
Auto 2.02 ¥ 1 1.25MS/s

/,‘.k L] m.,\

T 22046 s Rms(G2) 229.356 ¥
T2 2.2164 5 e g P-P(C3) 21.6 A
AT _0.0113 5 5.26630 A Freq(C3) 49.97401 Hz
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There is an abnormal emergency stop button on the front of CME06-2BM250. After being photographed, the
machine stops output within 5 seconds. In addition, there is a DATA PORT in the machine. When the port is
enabled, the machine will stop output within 5 seconds.

The external device interface diagram is shown below:

== RS485 -

PIN NO PIN Connected to | Baud rate
RS485 tool
1 DATA _RS485 A| RS485 A 38400
2 DATA RS485 B| RS485 B 38400

The A of the RS485 tool connects to the 4pin of the DATA port on the fusioncube,
The B of the RS485 tool connects to the 3pin of the DATA port on the fusioncube,
Communication baud rate 38400

close Message(H):68 01 AA02 00 00 01 94 F4 16

open Message(H):68 01 AA02 00 00 00 b5 E4 16

In the working process of the energy storage integrated machine, the computer sends
the close command through the RS485 tool, and the integrated machine will
disconnect the output within 3 seconds. Send the open command, and the integrated
machine will resume output in 3 seconds|
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5.4.4 Active power feed-in for PGUs at overfrequency
(These tests are designed to provide evidence that the requirements of e
VDE-AR-N 4105:2018-11 5.7.4.3. and VDE-AR-N 4105:2018-11 8.3.1. are met)
Test cycle for adjustable PGUs:
Test 1: CME06-2BM250
Test point: | Expected active Frequency | Psepoint | Peso[% of | APeso Limit Available
No. | [Hz] F[’;)W;r;é‘nfj‘f [Hz]. wp: | PR WE L el 3 | 6] | APesoin % DC['&??"’”
Measurement: 100% Pemax; Start frequency 50,20Hz; droop s setting = 5% (40% Pe/Hz)
a) |50,00 100 -- - -- - -
b) 150,25 98 -- - -- - -
c) |50,70 80 -- - -- - -
d) |51,40 52 - - - - -
e) |50,70 80 -- - -- - - < 4100
g) |50,00 100 -- - -- - -
h) |51,65 0 - - - - -
) |50,15 0 - - - - -
j) |50,00 100 -- - -- - -

Frequency Step

Settling time [s]

b) — c)

c) —d)

d) —e)

e)—f)

Initial time delay Tv setting value [s]:

Initial time delay Tv measured value

(Determined during frequency step a) — b)) [s]:

0

Test 2: CME06-2BM250

1-min mean

Expected active o Available
. Frequenc Psetpoi Peso[% of | AP Limit
value: power output [?-|z]: y E\‘;{;’]":”t Peso [WI: IEDGIE()r£a:]Z [O/E]GO APeeo in % | DC-POWer
No. | [Hz] | [% Of Pemad: [%]:
Measurement: 60% Pemax; Start frequency 50,50Hz; droop s setting = 12% (16,67% P ei/Hz)
a) |50,00 60 - - - - -
b) |50,40 60 - - - - -
c) |50,70 58 - - - - -
0,
d) 51,40 51 . . _ _ _ < +10% of 100
PEmax
e) |50,70 58 - - - - -
f) 150,40 60 — 100 -- - - - -
g) |50,00 100 -- - - - -
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Frequency Step

Response time [s]

Settling time [s]

b) —c)

c) - d)

d) — e)

e)—f)

Initial time delay Tv setting value [s]:

Initial time delay Tv measured value

(Determined during frequency step a) — b)) [s]:

0

DC setting values:

PV-curve simulated according to

Voltage of defined MPP [V]

Current of defined MPP [A]

FFU of PV curve [1]

Pbc-sum [VV]

Graph Test 1@ 100% Pemax
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Gradient Test 1

Graph Test2 @ 60% Pemax
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Assessment criterion:
The test is regarded as passed:
a) for controllable PGU if:

- The active power reduces between measuring points 5.4.4.1 a) to g) and j), the expected active power
output, after settling, adjusts with a deviation < £10% PEemax.

b) for conditionally adjustable PGU, if:
- they behave as described in a) inside their control range and

- outside the control range, the power supplied when leaving the control range remains constant until it is
switched off

- the connection time in j) and where appropriate in g) corresponds to the manufacturer’s information on the
random number generator;

NOTE: The Uniform distribution of the disconnection frequency in maximum increments of 0,1 Hz between the
end of the control range (at least 50,2 Hz) and 51,5 Hz shall be proofed by a manufacturer’s declaration.

¢) for non-adjustable PGU, if
- a disconnection takes place between 50,2 Hz and 51,5 Hz;

- the connection time in j) and where appropriate in g) corresponds to the manufacturer’s information on the
random number generator;

NOTE The Uniform distribution of the disconnection frequency in maximum increments of 0,1 Hz between 50,2 In
the measurement points h) and i) shall no active power be given.

- The initial time delay Tv of the frequency-dependent adaptation of the active power output< 2 s.

- The response time of the adaptation of the active power output is a maximum of 8 s (type 1 units and type
2 units with rotating machines) or 2 s (all other type 2 units)

- the settling time of the adaptation of the active power output is a maximum time of 30 s (for type 1 units and

for type 2 units with rotating machines) or respectively a maximum time of 20 s (for all other generation units
type 2) and

- The connection time at point j) is at least 60 s and the power is then increased with a gradient of < 10%
Pemax/min.

- In the case of generating units with combustion engines or gas turbines, if the criteria for response time and
settling time are not met, the test shall be passed, even if the adaptation of active power output occurs with
a power gradient of at least 66% Pemax per min (corresponding to 1,11% Pemax per s).

Hz and 51,5 Hz shall be proofed by a manufacturer’s declaration.

d) for linear generators with Semax < 4,6 kVA,
- if they disconnect from the mains at a frequency = 50,2 Hz and their maximum upper frequency limit (as
specified by the manufacturer), but at the latest when they exceed 51,5 Hz.

- the connection time in j) and where appropriate in g) corresponds to the manufacturer’s information on the
random number generator;

Subsequently no more resynchronisation/active power feed-in is permitted, also while the frequency 5.4.4.1 1) is
maintained (i.e., no running on the characteristic curve as previously tested in a) at g).

Note:

The test results of the CME06-2BM250 can be applied to other units in the product series directly, since it is
identical in hardware and just power derated by software.
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5.4.5 Active power feed-in of Storage systems for overfrequency P

(These tests are designed to provide evidence that the requirements of
VDE-AR-N 4105:2018-11 5.7.4.3. and VDE-AR-N 4105:2018-11 8.3.1. are met)

Test cycle for adjustable PGUs:

Test 1:
! r?,';lﬂ;ean E;gsv(gfguigﬂ\{e Freque.ncy Psetpo.int Peeo [W: Peso [% .of APEeso Iklpngézl SOC [%]*
No. | [Hz] | 1% of Pema: [Hz]: [W]: Pemax]: [%6] [%Pemas
Measurement: 100% Pemax; Start frequency 50,20Hz; droop s setting = 5% (40% Pemax/Hz)
a) |50,00 100 50,00 1500 1502 100,13 0,13 41
b) (50,25 98 50,25 1470 1481 98,70 0,70 40
c) (50,70 80 50,70 1200 1206 80,42 0,42 39
d) |51,40 52 51,40 780 786 52,40 0,40 38
e) |50,70 80 50,70 1200 1199 79,92 -0,08 <10 37
f) ]50,25 98 50,25 1470 1467 97,81 -0,19 37
g) |50,00 100 50,00 1500 1500 100,03 0,03 35
h) [51,65 0 51,65 0 0 0,01 0,01 34
i) 50,15 0 50,15 0 0 0,02 0,02 34
j) 150,00 100 50,00 1500 1500 100,01 0,01 26
Frequency Step Response time [s] Settling time [s]
b) — c) 0,2 0,4
c) —d) 0,2 1,0
d) —>e) 0,4 1,0
e) — ) 0,4 1,6

Initial time delay Tv measured value

Initial time delay Tv setting value [s]:
y v g [s] (Determined during frequency step a) — b)) [s]:

0 0,2

Test 2:

! r?,';lﬂ?an E)Scp)sv(:reguigﬂ\t/e Freque.ncy Psetpo‘int Peso [W]: Peso [% .of APEso |klPrrE]<|aE| SOC [%]*
No. | 2] | [%0f Pema: | 2 (W Pemad: | 1% | (0pPema

Measurement: 60% Pemax; Start frequency 50,50Hz; droop s setting = 5% (40% Pemax/Hz)
a) |50,00 60 50,00 900 901 60,06 0,06 53
b) |50,40 60 50,40 900 900 60,01 0,01 53
c) |50,70 52 50,70 780 782 52,11 0,11 52
d) |[51,40 24 51,40 360 363 24,23 0,23 <10 51
e) |50,70 52 50,70 780 779 51,93 -0,07 51
fy 50,10 60 - 100 50,40 1500 1498 99,89 -0,11 45
g) |50,00 100 50,00 1500 1500 99,99 -0,01 44
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Frequency Step Response time [s] Settling time [s]
b) — ) 0,2 1,0
c) — d) 0,4 1,0
d) - e) 0,4 0,6
e) - f) 0,2 0,4

Initial time delay Tv measured value

Initial time delay Tv setting value [s]:
Hattt y Tvsetting value [s] (Determined during frequency step a) — b)) [s]:

0 0,2

DC setting values:

PV-curve simulated according to

Voltage of defined MPP [V] -

Current of defined MPP [A] -

FFU of PV curve [1] --

DC Battery (Source) input current [A] 49,5
DC Battery (Source) input voltage [V] 32,3
Poc-sum [W] 1600

Assessment criterion:
The test is regarded as passed:

The active power reduces between measuring points in clause 5.4.5.1 a) to g) and j), the expected active power
output, after settling, adjusts with a deviation < +10% Pemax. Deviations arising from the fact that the maximum
discharge capacity is less than Pemax are permissible. In the measuring points h) and i) no active power may be
delivered.

The initial time delay Tv of the frequency-dependent adaptation of the active power output < 2 s.

The response time of the adaptation of the active power output is a maximum of 1s

the settling time of the adaptation of the active power output is a maximum time of 30 s (for type 1 units and for
type 2 units with rotating machines) or respectively a maximum time of 20 s

- The connection time at point j) is at least 60 s and the power is then increased with a gradient of < 10% Pemax
/min.

Note:
* Results recorded at 1 minute after the transient process of power change completed.

The test results of the CME06-2BM250 can be applied to other units in the product series directly, since it is
identical in hardware and just power derated by software.
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Graph Test 1@ 100% Pemax
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Graph Test2 @ 60% Pemax

2000 - - 52.00
1800 -+
1600 - —} 5150
1400 +
% 1200 - L 5100 &
B =
- SN S S S8 3 g
8_ 1000 e mm—— o
Y ! i =
Z 800 ' 50.50 &
c T e e e e m e o o o o o o [e— —— [ O oo
<
600 | PR D N Sy epep—
400 - 50.00
1 (]
1 (]
200 +————F———f—————mmme—— -
0 - - 49.50
0 100 200 300 400 500 600 700 800 900
Time[s]
P W] ===== P limitfW] = = =P_setting[W] Frequency[Hz]

TRF Originator:
TRF No. VDE0124-100 VER.1.1 Page 51 of 248 Lyns-tci Technology Guangdong Co., Ltd.



LYNS-

TCi

Report No.: LS2A25112702EGDEO1

5.4.6 Active power feed-in for PGUs at underfrequency
(These tests are designed to provide evidence that the requirements of N/A
VDE-AR-N 4105:2018-11 5.7.4.3. and VDE-AR-N 4105:2018-11 8.3.1. are met)
(Not for DC-coupled Storage systems)
Test cycle for adjustable PGUs:
Test 1:CMEO06-2BM250
1-min mean ; .
e Spoveroi”| M| T | ot | P || 0o
No. | [Hz] [% of Pemax]: [%]:
Measurement: 10% Pemax; Start frequency 49,80Hz; droop s setting = 5% (40% Pe/Hz)
a) |50,00 10 - -- -- - -
b) |49,75 12 - - - - -
c) |48,80 50 - -- -- - -
d) |47,60 98 - -- -- - -
e) |48,80 50 - - -- - - < 4100
g) |50,00 10 - - -- - -
h) |47,35 0 -- - - - -
) |47,40 0 - - — - -
j) |50,00 10 - - -- - -

Frequency Step

Settling time [s]

b) — c)

c) — d)

d) —e)

e) —f)

Initial time delay Tv setting value [s]:

Initial time delay Tv measured value

(Determined during frequency step a) — b)) [s]:

0,0

Test 2: CME06-2BM250

LT/IQIL:Z?an Eggs\gsg&gﬂ\{e Freque_ncy Pselpo.int Peeo [W]: Peso [% .Of APEeso Lim_it I’DA\éiijl(?\?vlsr
No. | [Hz] [% Of Pemax]: [Hz]: [WI: Pemax]: [%] |APeesoin % [%]:
Measurement: 60% Pemax; start frequency 49,80Hz; droop s setting = 5% (40% Pe/Hz)

a) |50,00 60 - - - - -

b) |49,75 62 - - - - -

©) |49.20 84 - - - - = |<#10%o0f | oo

d) | 48,80 100 - - - - - Pemax

e) (49,20 84 - - - - -

f) |49,85 60 - - - - -
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5.4.6 Active power feed-in for PGUs at underfrequency

(These tests are designed to provide evidence that the requirements of N/A
VDE-AR-N 4105:2018-11 5.7.4.3. and VDE-AR-N 4105:2018-11 8.3.1. are met)
(Not for DC-coupled Storage systems)

g) |50,00 60 - - - - _

Frequency Step Response time [s] Settling time [s]

b) — c) - -

c) —d) - -

d) - e) - -

e) — ) - -

Initial time delay Tv measured value

Initial time delay Tv setting value [s]:
Halt y Tvsetting value [s] (Determined during frequency step a) — b)) [s]:

0,0 -

DC setting values:

PV-curve simulated according to

Voltage of defined MPP [V] -

Current of defined MPP [A] -

FFU of PV curve [1] --

Pbc-sum [\N] -
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5.4.6 Active power feed-in for PGUs at underfrequency

(These tests are designed to provide evidence that the requirements of N/A
VDE-AR-N 4105:2018-11 5.7.4.3. and VDE-AR-N 4105:2018-11 8.3.1. are met)
(Not for DC-coupled Storage systems)

Graph Test 1@ 10% Pemax

Gradient Test 1
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5.4.6 Active power feed-in for PGUs at underfrequency

(These tests are designed to provide evidence that the requirements of N/A
VDE-AR-N 4105:2018-11 5.7.4.3. and VDE-AR-N 4105:2018-11 8.3.1. are met)
(Not for DC-coupled Storage systems)

Graph Test2 @ 60% Pemax
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5.4.6 Active power feed-in for PGUs at underfrequency

(These tests are designed to provide evidence that the requirements of N/A
VDE-AR-N 4105:2018-11 5.7.4.3. and VDE-AR-N 4105:2018-11 8.3.1. are met)
(Not for DC-coupled Storage systems)

Assessment criterion:
The test is regarded as passed:
a) for controllable PGU if:

- The active power reduces between measuring points 5.4.4.1 a) to g) and j), the expected active power
output, after settling, adjusts with a deviation < £10% Pemax. Deviations according to VDE-AR-N 4105: 2018-

11, 5.7.4.3, Figure 13 and due to the technical restrictions described are permissible. In the measuring
points h) and i) no active power may be delivered,

- The initial time delay Tv of the frequency-dependent adaptation of the active power output < 2 s.

- The response time of the adaptation of the active power output is a maximum of 8 s (type 1 units and type 2
units with rotating machines) or 2 s (all other type 2 units)

- the settling time of the adaptation of the active power output is a maximum time of 30 s (for type 1 units and
for type 2 units with rotating machines) or respectively a maximum time of 20 s (for all other generation units
type 2) and

- The connection time at pointj) is at least 60 s and the power is then increased with a gradient of £ 10% Pemax
/ min.

- In the case of generating units with combustion engines or gas turbines, if the criteria for response time and
settling time are not met, the test shall be passed, even if the adaptation of active power output occurs with a
power gradient of at least 66% Pemax per min (corresponding to 1,11% Pemax per s).

b) for conditionally adjustable PGU, if:
- they behave as descripted in a) inside their control range and
- no disconnection takes place between 49,8 Hz and 47,5 Hz;
- the connection time in j) corresponds to the manufacturer’s information on the random number generator;

NOTE: The Uniform distribution of the disconnection frequency in maximum increments of 0,1 Hz between the
end of the control range (at least 50,2 Hz) and 51,5 Hz shall be proofed by a manufacturer’s declaration.

¢) for non-adjustable PGU, if
- no disconnection takes place between 49,8 Hz and 47,5 Hz;
- the connection time in j) corresponds to the manufacturer’s information on the random number generator;

NOTE The Uniform distribution of the disconnection frequency in maximum increments of 0,1 Hz between 50,2
Hz and 51.5 Hz shall be proofed by a manufacturer’s declaration.

d) for linear generators with Semax < 4,6 kVA,

- if they disconnect from the mains at a frequency < 49,8 Hz and their maximum upper frequency limit (as
specified by the manufacturer), but at the latest when they exceed 47,5 Hz.

The connection time in j) corresponds to the manufacturer’s information on the random number generator;

Subsequently no more resynchronization/active power feed-in is permitted, also while the frequency 5.4.4.1 i) is
maintained (i.e no running on the characteristic curve as previously tested in a) at g).

Note:

The test results of the CMEO06-2BM250 can be applied to other units in the product series directly, since it is
identical in hardware and just power derated by software.
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5.4.7 Active power feed-in for Storage systems at underfrequency P
(These tests are designed to provide evidence that the requirements of
VDE-AR-N: 4105:2018-11 5.7.4.3. and VDE-AR-N 4105:2018-11 8.3.1. are met)
Test cycle for adjustable PGUs:
Test 1:
1-min mean Available
) Expected .
value: active Limit active power
No Hz] power Frequency | Psetpoint| Peso |Peso [% Of| APegeo |APEso| SOC | in charging or
. . . . . 0, 0, * i i
output [% [Hz]: W]: | [W] Pemax]: [%0] [%Pemad [%0] dlscha(;glng
of PEmax]: moade
[%PEmax]
Measurement: -100% Pemax; Start frequency 49,80Hz; droop s setting = 2% (100% Pemax/Hz)
a) |50,00 -100 50,00 -1500 | -1492 | -99,47 0,53 44 -110
b) |49,75 -95 49,75 -1425 | -1424 | -94,93 0,07 45 -110
c) |48,80 0 48,80 0 -39 -2,60 -2,60 46 +110
d) |47,60 100 47,60 1500 | 1474 98,27 -1,73 46 +110
e) |48,80 0 48,80 0 21 1,40 1,40 10 45 +110
<
f) 149,85 -100 49,85 -1500 | -1473 | -98,20 1,80 45 -110
g) |50,00 -100 50,00 -1500 | -1488 | -99,20 0,80 46 -110
h) |47,35 0 47,35 0 -8 -0,53 -0,53 47 +110
i) 47,40 0 47,40 0 -1 -0,07 -0,07 47 +110
i) 150,00 -100 50,00 -1500 | -1490 | -99,33 0,67 55 -110
Frequency Step Response time [s] Settling time [s]
b) — c) 1,0 2,5
c) —d) 0,8 0,9
d) —e) 1,0 1,9
e) — f) 0,8 0,9
L ) Initial time delay Tv measured value
Initial time delay Tv setting value [s]: ) i
(Determined during frequency step a) — b)) [s]:
0 0,4
Test 2:
1-min mean Available
value: Expected active
active _ o Limit power in
No. 1 THzl | power Fre[%uzﬁ." < P[S\e,{}’]".'“‘ [F\),f,‘]? oo [/"].Of A[E)/E]BO |APeso] | SOC [%] * | charging or
output [% : : ' Emax]- ° [%6PEmax] dischargin
of Pemax]: g mode
[%PEmax]
Measurement: 10% Pemax; Start frequency 49,80Hz; droop s setting = 2% (100% Pemax/Hz)
a) |50,00 10 50,00 150 150 10,00 0,00 55 +110
b) |49,75 15 49,75 225 197 13,13 -1,87 <10 55 +110
c) |48,80 100 48,80 1500 | 1480 98,67 -1,33 55 +110
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d) |47,60 100 47,60 1500 | 1491 99,40 -0,60 53 +110
e) |48,80 100 48,80 1500 | 1489 99,27 -0,73 52 +110
f) 149,85 10 49,85 150 166 11,07 1,07 51 +110
g) |50,00 10 50,00 150 153 10,20 0,20 51 +110
Frequency Step Response time [s] Settling time [s]

b) — c) 0.8 0,9

c) — d) 0,2 0,4

d) > e) 0,2 0,4

e) — f) 0,9 1,3

Initial time delay Tv measured value

Initial time delay Tv setti I :
nitial time delay Tvsetting value [s] (Determined during frequency step a) — b)) [s]:

0 0,5

DC setting values:

PV-curve simulated according to

Voltage of defined MPP [V] -

Current of defined MPP [A] -

FFU of PV curve [1] --

DC Battery (Source) input current [A] 49,5
DC Battery (Source) input voltage [V] 32,3
Pbc-sum [\N] 1600

Assessment criterion:
The test is regarded as passed if the Storage system:

- The active power reduces between measuring points 5.4.7.1 a) and j), the expected active power output,
after settling, adjusts with a deviation < +10% Pemax. Deviations arising from the fact that the maximum discharge
capacity is less than Pemax are permissible. In the measuring points h) and i) no active power may be delivered.

- The initial time delay Tv of the frequency-dependent adaptation of the active power output <2s.
- The response time of the adaptation of the active power output /-consumption is a maximum of 1s and;
- the settling time of the adaptation of the active power output /-consumption is a maximum time of 20s

- The connection time at point ) is at least 60s and the power is then increased with a gradient of < +10% Pemax
/min.

Note:
* Results recorded at 1 minute after the transient process of power change completed.

Available active power in charging mode has a negative sign (“-), while in discharging mode a positive sign (“+”).

The test results of the CME06-2BM250 can be applied to other units in the product series directly, since it is
identical in hardware and just power derated by software.
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Graph Test 1@ 100% Pemax
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Graph Test2 @ 10% Pemax
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5.4.8 Static voltage stability / reactive power supply

The test serves as verification of the reactive power mode according to

VD-AR-N 4105: 2018-11, 5.7.2 of the PGU in normal operation.
5.4.8.2 Tests of the Reactive power / cos ¢ setting accuracy P
Setting values cos ¢ under-excited 0,95 0,98

cos ¢ over-excited 0,95 0,98

Test: CMEO06-2BM250
60 s mean value 0,9 Un Un 1,1 Un
Active power 40P_E:£% Semax 40P_E:a(:% Semax 40P_Ef£% Semax
cos ¢ 0,95 over-excited
U [V] 207,09 206,67 230,07 229,72 253,06 252,75
Peeo [W] 747 1436 747 1435 746 1435
Qeeo [Var] 249 459 242 461 239 465
Seeo [VA] 787 1508 785 1507 783 1508
COS (PE6O over-excited 0,949 0,953 0,951 0,952 0,952 0,951
Qexpected [Var] 246 471 245 471 245 471
AQeso [%0] 0,18 -0,78 -0,19 -0,61 -0,40 -0,37
cos ¢ 0,95 under-excited
U [V] 207,09 207,12 230,07 230,11 253,06 253,10
Peco [W] 755 1425 754 1424 754 1424
Qeeo [Var] -256 -457 -261 -452 -265 -465
Seeo [VA] 797 1496 798 1494 799 1498
COS (PE6O under-excited 0,947 0,952 0,945 0,953 0,944 0,951
Qexpected [Var] -249 -467 -249 -467 -249 -468
AQeso [%0] -0,47 0,70 -0,76 0,94 -1,02 0,19
cos ¢ 0,98 over-excited
U [V] 207,09 207,13 230,08 230,11 253,06 253,10
Peco [W] 746 1486 746 1485 746 1488
Qeeo [Var] 152 316 147 308 146 303
Seeo [VA] 762 1519 761 1517 760 1518
COS (PE6O over-excited 0,980 0,978 0,981 0,979 0,981 0,980
Qexpected [Var] 152 302 151 302 151 302
AQeso [%0] 0,02 0,90 -0,27 0,44 -0,36 0,07
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cos @ 0,98 under-excited

U V] 207,09 207,13 230,07 230,11 253,06 253,11
Peso [W] 752 1466 752 1466 752 1466
Qeso [Var] -161 -287 -167 -289 -173 -295
Skco [VA] 769 1494 770 1494 771 1495
COS PE6O under-excited 0,978 0,981 0,976 0,981 0,974 0,980
Qexpected [Var] -153 -297 -153 -297 -153 -298
AQeso [%] -0,51 0,69 -0,94 0,58 -1,33 0,19

Graph: Q/P diagram
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Test:
applies for PGUs Type 2 - only inverter ZSemax < 4,6 kVA

a) and b) For cos ¢ 0,95 over-excited and ¢ 0,95 under-excited, the active power will be measured at
value between 40% Pemax and 60% and Semaxand a second time,

for cos ¢ 0,98 over-excited and ¢ 0,98 under-excited, the active power will be measured at a value
between 40% Pemax and 60% and Semax

applies for PGUs Type 2 - only inverter ZSemax = 4,6 kVA

c) and d) For cos ¢ 0,90 over-excited and ¢ 0,90 under-excited, the active power will be measured at
value between 40% Pemax and 60% and Semax and a second time,

for cos @ 0,95 over-excited and ¢ 0,95 under-excited, the active power will be measured at a value
between 40% Pemax and 60% and Semax

applies PGUs Type 1 as well as for type 2 plants with Stirling generators and fuel cells £Semax < 4,6 kVA

e) without specification of the cos ¢ the active power will be measured at value between 40% Pemax and
60% and Semax.

applies for PGUs Type 1 as well as for type 2 plants with Stirling generators and fuel cells 2Semax > 4,6 kVA
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f) and g) For cos ¢ 0,95 over-excited and cos ¢ 0,95 under-excited, the active power will be measured at
value between 40% Pemax and 60% and Semax and a second time,

for cos ¢ 0,98 over-excited and ¢ 0,98 under-excited, the active power will be measured at a value
between 40% Pemax and 60% and Semax

applies for PGUs Type 2 Asynchronous generators:

h) without specification of the cos ¢ the active power will be measured at value Semax. The test is performed
only at Un.

Assessment criterion:
applies for PGUs Type 2 - only inverter ZSemax < 4,6 kVA

The Q setpoint is calculated by using the required cos ¢ setpoint one time at 0.95 and one time at 0,98 and
the measured apparent power of the fundamental. The test is passed if all the Q 60 s mean values of the
fundamental component for a) are in the range of Q set point £ 4% Pemax Overexcited and for b) in the range
of Q set point + 4% Pemax under-excited. In addition, a setting of the cos ¢ must be possible within a step size
of at least 0.01.

applies for PGUs Type 2 - only inverter 2Semax = 4,6 kVA

The Q setpoint is calculated by using the required cos ¢ setpoint one time at 0.90 and one time at 0,95 and

the measured apparent power of the fundamental. The test is passed if all the Q 60 s mean values of the

fundamental component for a) are in the range of Q set point £ 4% Pemax Overexcited and for c¢) in the range of
Q set point + 4% Pemax under-excited. In addition, a setting of the cos ¢ must be possible within a step size of at
least 0.01.

applies for PGUs Type 1 as well as for type 2 plants with Stirling generators and fuel cells ZSemax < 4,6 kVA

The Q setpoint is calculated by using the required cos ¢ setpoint one time at 0.95 and one time at 0,98 and
the measured apparent power of the fundamental. The test is passed if all the Q 60 s mean values of the
fundamental from e) are in the range Q maximal overexcited till Q minimal under-excited.

applies for PGUs Type 1 as well as for type 2 plants with Stirling generators and fuel cells 2Semax = 4.6 kVA

The Q setpoint is calculated by using the required cos ¢ setpoint one time at 0.95 and one time at 0,98 and
the measured apparent power of the fundamental. The test is passed if all the Q 60 s mean values of the
fundamental component for a) are in the range of Q set point + 4% Pemax Overexcited and for f) in the range
of Q set point + 4% Pemax under-excited. In addition, a setting of the cos ¢ must be possible within a step size
of at least 0.01.

applies for PGUs Type 1 Asynchronous generators:

The test is passed if the cos ¢ Q 60 s mean values of h) is in the range cos ¢ = 0,95 under excited +0,02.

Note:
cos ¢ Minimum step size: 0,01.

The test results of the CME06-2BM250 can be applied to other units in the product series directly, since it is
identical in hardware and just power derated by software.

TRF Originator:
TRF No. VDE0124-100 VER.1.1 Page 63 of 248 Lyns-tci Technology Guangdong Co., Ltd.



LYNS-TCE‘ Report No.: LS2A25112702EGDEO1

The regulating and control behavior of the reactive power P

The regulating or control behaviour of the reactive power is based on the PT-1 behaviour shown in Figure 10. Each
reactive power value, which results from the control behaviour specified by the network operator, can be set
between 6s and 60s (for Type 1 between 10s and 60s). The signal runtime includes the detection of the mains
voltage or the active and reactive power.

Step response with the tolerances relevant for the evaluation

Q”’Emax '
06 -
054 0 e e ————— T a5 — —
- 4%

0.4

0,3
Sollwertsprung
PT1-Verhalten

— — — = Toleranz max.

—— = Toleranz min.

0,2

01

i I T T T T T
-5 006t 5 10 15 20 26 30 tins
Figure 10 - lllustration at 3tau =10 s

Comment:

The regulation and control behaviour according to PT-1 is implemented and checked for all reactive power control
modes.
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5.4.8.3 Test of the displacement factor/active power characteristic curve cos ¢ (P)

The test serves as verification of the standard cos ¢ (P) curve according to

VDE-AR-N 4105:2018-11, 5.7.2.4.

CMEO06-2BM250

Test 1) for conducted PGUs (Battery) - Accuracy (characteristic)

Measurement: 20-100-20% P,

Pe/P [%] 20 100 20
U[V] 230,05 230,28 230,07
Peso [W] 303 1442 302
Peso of Pe [%0] 20,18 96,14 20,16
Qeso [VATI] -17 -440 -15
Qexpected 0 -454 0
AQEzo [%)] -1,14 0,94 -0,98
COS (PE30 0,998 0,956 0,999
COS Psetpoint Of PE3o 1,000 0,954 1,000
Limit

AQes0 in % < +4,0% relative to Pemax

DC setting values:

DC Battery (Source) input current [A] 49,5
DC Battery (Source) input voltage [V] 32,3
Poc [W] 1600
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Graph of Test 1)
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Assessment criterion:

Test 5.4.8.3 (1) and (3) are passed if, for all calculated reactive power values, the maximum deviation between
the reactive power setpoint (calculated from the characteristic curve to be verified) and the reactive power actual
value at the generator terminals is a maximum of +4,0% based on Pemax.
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Test 3) supply-dependent PGUs - Accuracy (characteristic curve)

CMEO06-2BM250

Measurement: 20-100% P,

Pemax/P [%0] U V] Pe3o [W] | Pe3o of Pn Qez0 Qexpected | AQE30 [%] | COS PE30 cos Ppc[W]

[%0] [VAr] Psetpoint Of
Pe3o
20 230,00 299 19,90 -13 0 -0,89 0,999 1,000 308
30 230,00 447 29,83 -12 0 -0,80 0,999 1,000 461
40 230,00 597 39,81 -10 0 -0,70 0,999 1,000 616
50 230,00 746 49,76 -6 0 -0,42 0,999 1,000 769
60 230,00 897 59,80 -108 -128 1,36 0,992 0,990 925
70 230,00 1050 69,99 -198 -214 1,05 0,982 0,980 1082
80 230,00 1204 80,29 -293 -305 0,80 0,971 0,969 1242
90 230,00 1350 89,99 -373 -395 1,44 0,963 0,960 1392
100 230,00 1431 95,38 -422 -448 1,75 0,958 0,954 1475

Measurement: 100-20% P,

Pemax/P [%] U [V] Peso [W] | Peso of Pn (O]N) Qexpected | AQE30 [%0] | COS PE30 cos Poc[W]

[%6] [VAr] @setpoint Of
Peso
100 230,00 1430 95,33 -439 -447 0,56 0,956 0,954 1475
90 230,00 1350 90,00 -397 -395 -0,14 0,960 0,960 1392
80 230,00 1200 80,01 -315 -304 -0,76 0,968 0,969 1237
70 230,00 1050 70,01 -227 -214 -0,86 0,978 0,980 1083
60 230,00 898 59,85 -146 -128 -1,18 0,988 0,990 926
50 230,00 747 49,80 -30 0 -1,99 0,999 1,000 770
40 230,00 597 39,83 -13 0 -0,87 0,999 1,000 616
30 230,00 448 29,85 -10 0 -0,68 0,999 1,000 462
20 230,00 298 19,90 -13 0 -0,84 0,999 1,000 308
Limit
AQeso in % < +4,0% relative to Pemax P

Test 4): supply-dependent PGUs - Dynamic

CMEO06-2BM250

Pemax/Pn [%] 100 40 100 75

U [V] 230,1 230,04 230,1 230,08
Peso [W] 1449 605 1449 1137

Peso of Pn [%] 96,60 40,33 96,60 75,80
Qeso [Var] -450 -11 -449 -259

Qexpected -450 0 -450 -263

AQeszo [%] 0,00 -0,73 0,07 0,29
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COS @ E30 0,955 1,000 0,955 0,975
COS (Psetpoint Of Pe3o 0,955 1,000 0,955 0,974
T[s] - 9,2 9,0 10,2
Limit

AQe30 in % < +4,0% relative to Pemax P

DC setting values:

Voltage of defined Battery [V] 49,5

Current of defined Battery [A] 32,3

Poc [W] 1600
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Graph of Test 3)
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Graph of Test 4): 100% to 40%
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Graph of Test d): 100% to 75%
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Assessment criterion:

Test 5.4.8.3 (2) is considered to have been passed if the PGU meets the requirements for the performance
gradient in VDE AR-N 4105: 2018-11, 5.7.4.2.

Test 5.4.8.3 (4) is passed if the step response of the reactive power in test steps c¢) and e) shows PT1 behaviour
according to VDE-AR-N 4105: 2018-11, 5.7.2.5 and for test step d) optionally the power gradient lies between
the limits defined in VDE AR-N 4105: 2018-11, 5.7.4.1 or the step response of the reactive power also has PT1
behaviour according to VDE-AR-N 4105: 2018-11, 5.7.2.5.

Note:

The test results of the CME06-2BM250 can be applied to other units in the product series directly, since it is
identical in hardware and just power derated by software.
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5.4.8.4 Test the reactive power-voltage characteristic Q(U)

The validation of the Q (U) regulation according to VDE-AR-N 4105: 2018-05, 5.7.2.4 is divided
into two partial tests, so that on the one hand the accuracy and on the other hand the
dynamics of the Q (U) control is checked. For all inverter-coupled systems, only the inverter
must be tested.

5.4.8.4.1 Test of the reactive power-voltage characteristic Q(U) N/A

Voltage [Vac] L1 [Vac] L2 [Vac] L3 Pstart [W] Qmeasured Qsetting AQ
steps [VATr] [VATr] [%Pn]

100 - - - - - - -

99 - - - - - - -

98 - - - - - - -

97 - - - - - - -

96 - - - - - - -

95 - - - - - - -

94 - - - - - - -

93 - - - - - - -

92 - - - - - - -

91 - - - - - - -

90 - - - - - - -

91 - - - - - - -

92 - - - - - - -

93 - - - - - - -

94 - - - - - - -

95 - - - - - - -

96 - - - - - - -

97 - - - - - - -

98 - - - - - - -

99 - - - - - - -

100 - - - - - - -

101 - - - - - - -

102 - - - - - - -

103 - - - - - - -

104 - - - - - - -

105 - - - - - - -

106 - - - - - - -

107 - - - - - - -

108 - - - - - - -

109 - - - - - - -
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110 - - - - - - -

109 - - - - - - -

108 - - - - - - -

107 - - - - - - -

106 - - - - - - -

105 - - - - - - -

104 - - - ~ ~ - -

103 - - - - - - -

102 - - - - - - -

101 - - - - - - -

100 - - - - - - -

Assessment criterion:

To pass the Q (U) accuracy test, the measured stationary value pairs Upcu and Qrcu, taking account to the correct
sign in the consumer metering system, must be within VDE-AR-N 4105: 2018-11, in 5.7.2.4, Figure 7 Q (U) shown
characteristic. The stationary value pairs Upcu and Qrcu are determined by averaging over 30 seconds at the end
of the respective measuring section analogously to Chapter 5.4.3.2. The permissible deviations are with the
maximum measuring error of the voltage of 1% Un stated in VDE-AR-N 4105: 2018-11 and a setting accuracy of
4% PEMax.

Qezetor = T(0.01-Uyy - kQU + 0.04 - Peyray) = 10,25 - Ppay - (Sin(arccos((pmm)) +0.16).
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Graph of Q(U) curve
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5.4.8.4.2 Test of the dynamics of the Q(U) regulation N/A
Setting values | Qmax [var] kQuU XNetz AUing v [V] AU v [V] Tau
- - - - - 3Tau = 10s
VOItage steps Ustart [V] Ustart [V] Ustart [V] Uend [V] Uend [V] Uend [V] Qstart Qend Settling
L1 L2 L3 L1 L2 L3 [Var] [Var] time[s]

Test1:100—106,4 -- -- -- -- - - - - -

Test2:100—106,4 -- -- -- -- - - - - -

Test3:100—106,4 -- -- -- -- - - - - -

Test1:100—93,6 -- -- -- - -- - - - -

Test2:100—93,6 -- -- -- - -- - - - -

Test3:100—93,6 -- -- -- - -- - - - -

PV-curve simulated according to

Voltage of defined MPP [V] -

Current of defined MPP [A] -

FFU of PV curve [1] --

Poc [W] --

Assessment criterion:

For passing the test on the dynamics of the Q (U) control, the measured, time profiles of the reactive power have
to be determined in the “positive sequence” Qrcu during the entire measuring period in the PT1-like tolerances
according to VDE-AR-N 4105: 2018-11, 5.7.2.5. For this purpose, the tolerance bands are entered into the
diagram of the respective measurement according to the formulas below. It should be distinguished according to
the expected PGU behavior (inductive, capacitive). An exemplary representation of the tolerance bands for the
capacitive case is shown in Figure 6. Physically caused compensation processes (for example with type 1 PGU)
are to be excluded from the evaluation, if they decay in a time range smaller than one third of the Q (U) - set time.

The variable T corresponds to the set - up time of the generating plant and three times the parameterized PT1
time constant Tau (T = 3Tau). The measurement of the time starts at the time of the excitation in 5. 4.8.3.2a) or
the manipulation in 5.4.8.3.2 b).

Since the increase or decrease of the voltage according to the formula given in 5.4.8.3.2 represents only an
approximation to the real behavior of the closed control loop, the steady-state final value Qset is determined from
the measurement. For this purpose, a 10 - second mean value is formed at the end of the one - minute
measurement period via the three - phase reactive power in the positive sequence system. Likewise, the starting
value of the reactive power (positive sequence) Qstart (= offset) before the respective voltage change is
determined over a 10-second averaging.

The response time of the overall system to be evaluated is measured starting from the excitation according to
5.4.8.3.2 a) or the manipulation according to 5.4.8.3.2 b) until reaching 95% of the steady end value in the positive
sequence Qsoll and is with the factor 5/3 to multiply. This factor takes into account the effect of the feedback on
the control dynamics of the Q (U) control and is strongly related to the formula of the net replacement reactance.
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5.5 Testing of NS protection

5.5.2 NS protection P

The test for error detection with subsequent shutdown is carried out by means of error simulation, if necessary, with
additional error tests (see VDE-AR-N 4105: 2018-11, 6.1).

5.5.2.1 Functional safety P

Test procedural:

- It should be checked that a single error does not result in the loss of the security function.
- Typical errors must be checked, where applicable:
a) Error of an AD converter or measuring card for voltage measurement;
b) malfunction or freezing of a microprocessor or PLC;
c) merging or clamping the contacts of the switching output;
d) Overvoltage of the supply voltage;
e) Breakage of the line in connecting lines between the measuring input and the control output to the dome
switch;
f)  Failure of the supply voltage (auxiliary voltage).

Assessment criterion:

- The NS protection must send a shutdown command to the coupling switch.
- Ifthe error is detected, the device is switched off within 10 s after error detection.

If the auxiliary voltage fails with the central NS protection or if the control fails with the integrated NS protection, the
switch-off command must be given immediately

Note:
The errors in the control circuit simulate that the safety is even ensured during a single fault.

Component Fault Test condition Test | Fuse | Test condition Test time
No. AC DC time No. AC DC
The inverter did not start-up.
LED colour changes from
Relay fault short blue to yellow
R_Y3 pin3 to before 5%%\’2\ ozgg/ A 10 -- g?(’)%\'g ozgg/ A Er_ror_ m?ssage: 3029 “Relay
pin5 start-up Sticking
No damage, no hazard, no
fire
The inverter did not start-up.
LED colour changes from
Relay fault short blue to yellow.
R_Y3 piné to before g%%\g ozgg/ A 10 - g%%\'g ozgg/ A Er_ror_ message: 3029 “Relay
pind start-up Sticking
No damage, no hazard, no
fire
The inverter did not start-up.
LED colour changes from
Relay fault short blue to yellow.
R_Y4 pin3 to before 5%%\’2\ ozgg/ A 10 -- g%%\’g 02(?;/ A Er_ror_ m?ssage: 3029 “Relay
pin5 start-up Sticking
No damage, no hazard, no
fire
The inverter did not start-up.
LED colour changes from
Relay fault short blue to yellow
R_Y4 pin6 to before 53())?3\,2\ 028;,/ A 10 -- g%%\g ozgg/ A Er_ror_ m?ssage: 3029 “Relay
pind start-up Sticking
No damage, no hazard, no
fire
Relay fault short 230V 26V 10 _ 230V 26V | The inverter did not start-up.
RY2 pin3 to before 0,05A | 0,05A 0,05A | 0,05A | LED colour changes from
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pind

start-up

blue to yellow

Error message: 3029 “Relay
Sticking”

No damage, no hazard, no
fire

Grid votage
sampling
R257

Short

230V
6A

27V
46A

10

230V
0,05A

27V
0A

The inverter immediately
disconnection from grid.
LED colour changes from
blue to yellow

Error message: 3017 “Grid
Overvoltage”

No damage, no hazard, no
fire

Grid votage
sampling
R258

Open

230V
6A

27V
46A

10

230V
0,05A

26V
0,05A

The inverter immediately
disconnection from grid.
LED colour changes from
blue to yellow.

Error message: 3021 “Grid
Undervoltage”

No damage, no hazard, no
fire

Grid votage
sampling
R268

Short

230V
6,89A

26V
62A

10

230V
0,05

26V
0,05A

The inverter immediately
disconnection from grid.
LED colour changes from
blue to yellow.

Error message: 3017 “Grid
Overvoltage”, 3019 “Grid
Overvoltage”

No damage, no hazard, no
fire

Grid votage
sampling
R268

Open

230V
6,89A

26V
62A

10

230V
0,05

26V
0,05A

The inverter immediately
disconnection from grid.
LED colour changes from
blue to yellow

Error message: 3022

Grid Undervoltage

No damage, no hazard, no
fire

Vinv voltage
sampling
R246

Short

230V
6,89A

26V
62A

10

230V
0,05

26V
0,05A

The inverter immediately
disconnection from grid.

LED colour changes from
blue to yellow

Error message: 3001
“Inverter Output Overvoltage”
No damage, no hazard, no
fire

Vinv voltage
sampling
R246

Open

230V
6,89A

26V
62A

10

230V
0,05

26V
0,05A

The unit has stopped working
LED colour changes from
blue to yellow

Error message: 3002
“Inverter Output
Undervoltage”

No hazard. No damage.no
fire

Vinv voltage
sampling
R252

Short

230V
6,89A

26V
62A

10

230V
0,05

26V
0,05A

The inverter immediately
disconnection from grid.

LED colour changes from
blue to yellow

Error message: 3001
“Inverter Output Overvoltage”
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No damage, no hazard, no
fire

Vinv voltage
sampling
R252

Open

230V
6,89A

26V
62A

10 --

230V
0,05

26V
0,05A

The unit has stopped working
LED colour changes from
blue to yellow

Error message: 3002
“Inverter Output
Undervoltage”

No hazard. No damage.no
fire

BUS voltage
sampling
R229 R226
R233 R234

Short

230V
6,89A

26V
62A

10 -

230V
0A

26V
0A

The inverter immediately
disconnection from grid.

LED colour changes from
blue to yellow

Error message: 3006
“Inverter Output Overcurrent”
No hazard. No damage.no
fire

BUS voltage
sampling
R229

Open

230V
6,89A

26V
62A

10 --

230V
0A

26V
0A

The inverter immediately
disconnection from grid.

LED colour changes from
blue to yellow

Error message: 3001
“Inverter Output Overvoltage”
No damage, no hazard, no
fire

BUS voltage
sampling
R238 R239
R240 R241

Short

230V
6,89A

26V
62A

230V
OA

26V
0A

The inverter immediately
disconnection from grid.

LED colour changes from
blue to yellow

Error message: 3006
“Inverter Output Overcurrent”
No hazard. No damage.no
fire

BUS voltage
sampling
R239

Open

230V
6,89A

26V
62A

10 -

230V
0A

26V
0A

The inverter immediately
disconnection from grid.

LED colour changes from
blue to yellow

Error message: 3036 “Busbar
Overvoltage”, 3037 “Busbar
Overvoltage”

No hazard. No damage.no
fire

DCI defected
IC11 pinl2 to
pinl3

Short

230V
6,89A

26V
62A

10 --

230V
O0A

26V
0A

The inverter immediately
disconnection from grid.
LED colour changes from
blue to yellow

Error message: 3031 “Grid
Overload”

No hazard. No damage.no
fire

DCI
detection
failuer
IC11pini2to
pinl5

Short

230V
6,89A

26V
62A

10 --

230V
0A

26V
0A

The inverter immediately
disconnection from grid.
LED colour changes from
blue to yellow

Error message: 3031 “Grid
Overload”

No hazard. No damage.no
fire

PV 1SO

short

230V

26V

10 --

230V

26V

The inverter did not start-up.
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defected before 0,05A | 0,05A 0,05A | 0,05A | LED colour changes from

R367 R363 start-up blue to yellow

R369 R371 Error message: 3033
Insulation Fault Detected
No hazard. No damage.no
fire
The inverter did not start-up.

PV ISO LED colour changes from

defected Eh]?“ 230V | 26V | 230V | 26V E'“e to yellow - 2033

R364 R368 | ~o'or€ 0,05A | 0,05A ~ | 0,06A | 0,05a | -'TOrmessage.

R370 R372 start-up Insulation Fault Detected
No hazard. No damage.no
fire
The inverter did not start-up.

PV ISO LED colour changes from

defected Zh?” 230V | 26V | 230V | 26V E'“e to yellow 2033

R381 R378 | PE'Or€ 0,05A | 0,05A ~ | 0,06A | 0,05A | -ITOrmessage.

R384 R384 start-up Insulation Fault Detected
No hazard. No damage.no
fire
The inverter did not start-up.

PV ISO LED colour changes from

defected Zh?” 280V | 26V | 230v | 26v | pluetovelow 2033

R383 R380 | ~°'or€ 0,05A | 0,05A ~ | 0,06A | 0,05A | -fTOrmessage.

R385 R387 start-up Insulation Fault Detected
No hazard. No damage.no
fire
The inverter did not start-up.
LED colour changes from

PV ISO short blue to yellow

defected before 5 %%X ozgg/ A 10 -- g ?6%\'2 ozgg/ A Error message: 3033

R393 start-up ' ! ' ' Insulation Fault Detected
No hazard. No damage.no
fire
The inverter did not start-up.
LED colour changes from

PV ISO short blue to yellow

defected before 5 %%\;\ 028;,/ A 10 -- g %%\A ozgg/ A Error message: 3033

R139 start-up ' ! ' ' Insulation Fault Detected
No hazard. No damage.no
fire
The inverter did not start-up.

PV ISO LED colour changes from

defected Eh?” 230V | 26V | 230V | 26V E'“e to yellow - 2033

IC14 Apin2 clore 0,05A | 0,05A ~ | 0,056A | 0,05a | -ITOrmessage.

to pinl start-up Insulation Fault Detected
No hazard. No damage.no
fire
The inverter did not start-up.
LED colour changes from

PV ISO

defected snort 230V | 26V | o asov | 20V |Ruetoyelow

IC14 Apin3 clore 0,05A | 0,05A ~ | 0,05A ' ror message:

to pinl start-up A Insulation Fault Detected
No hazard. No damage.no
fire
The inverter immediately

Grid voltage disconnection from grid.

sampling Short %SSX 4%T'~>>/A 10 -- g%%\'g O?SgA LED colour changes from

R62 blue to yellow
Error message: 3002
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Inverter Output Undervoltage
No hazard. No damage.no
fire
The inverter immediately
disconnection from grid.
Grid voltage LED colour changes from
sampling IC2 | Short 230V 27V 10 _ 230V 26V | blue to yellow
N . 6,3A 48,5A 0,05A | 0,05A | Error message: 3037 “Busbar
pin2 to pinl 0 »
vervoltage
No hazard. No damage.no
fire
The inverter immediately
disconnection from grid.
Grid voltage LED colour changes from
sampling IC2 | Short 230V 27V 10 _ 230V 26V | blue to yellow
. . 6,3A | 48,5A 0,05A | 0,05A | Error message: 3037 “Busbar
pin3 to pinl 0 »
vervoltage
No hazard. No damage. no
fire
The inverter immediately
disconnection from grid.
Vinv voltage LED colour changes from
sampling Short 230V 27V 10 _ 230V 26V | blue to yellow
R60 6,3A | 48,5A 0,05A | 0,05A | Error message: 0116 “Short
Circuit Protection”
Q1 Q5 Q8 Q10 damage.
No hazard. no fire
The inverter immediately
disconnection from grid.
LED colour changes from
Vinv voltage blue to yellow
sgmpling_ IC3 | Short %ng 4287;>/ A 10 -- g?(’)%\'g ozgg/ A Frror message: 3002
pin2 to pinl Inverter Output
Undervoltage”
No hazard. No damage.no
fire
The inverter immediately
disconnection from grid.
LED colour changes from
Vinv voltage blue to yellow
sgmpling_ IC3 | Short %ng 4?&;/ A 10 -- g%%\'g 02&\;/ A Frror message: 3002
pin3 to pinl Inverter Output
Undervoltage”
No hazard. No damage.no
fire
The inverter disconnection
Communicati from grid.
LED colour changes from
on between blue to yellow
Master DSP Open 230V 27V 10 B 230V 26V Error message: 2003
IC16Pin87an 6,3A | 48,5A 0,05A | 0,05A |, nER
Inverter Communication
d Sla_ve DSP Error”
IC7Pina7 No hazard. No damage.no
fire
Communicati The inverter disconnection
on between from grid.
Master DSP Open 230V 27V 10 _ 230V 26V LED colour changes from
IC16 Pin86 6,3A | 48,5A 0,05A | 0,05A | blue to yellow
and Slave Error message: 2003
DSP IC7 “Inverter Communication
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Pin48 Error’
No hazard. No damage.no
fire
The inverter disconnection
from grid.
DSP IC16 LED colour changes from
pin 10 to blue to yellow
pinll Short %3§X 4?32/ A 10 g %%X ozgg/ A Error message: 2003
(+3.3VD to ' ' ' ' “Inverter Communication
GND) Error”
No hazard. No damage.no
fire
The inverter disconnection
from grid.
DSP IC16 ploe toyelon
iz lson | B0 2 a0 | | 200 20 e mossages 2003
Inverter Communication
(XL2) Error
rror
No hazard. No damage.no
fire
The inverter disconnection
from grid.
22 to pinl9 Short 230V 27V 10 230V 26V Error message: 2003
(+3.3VD to 6,3A 48 5A 0,05A | 0,05A “Inverter C mrﬁ nication
GND) nve” er Co unicatio
Error
No hazard. No damage.no
fire
The inverter disconnection
from grid.
Pz foon | B 2N | s | | B0 20 e message oos
Inverter Communication
(XL1) »
Error
No hazard. No damage.no
fire
Note:

The errors in the control circuit simulate that the safety is even ensured during a single fault.

Assessment criterion:
The NS protection must send a shutdown command to the coupling switch.
If the error is detected, the device is switched off within 10 s after error detection.

If the auxiliary voltage fails with the central NS protection or if the control fails with the integrated NS protection,
the switch-off command must be given immediately.
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5.3 Central NS-protection N/A
5531 Test N/A
- The auxiliary voltage of the NS protection is switched off N/A
- The test facility on the NS protection is actuated N/A

Assessment criterion:
The test is considered to have been passed if a signal for the immediate shutdown is generated.

Note:

The test results of the CME06-2BM250 can be applied to other units in the product series directly, since it is
identical in hardware and just power derated by software.
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5.5.4 Integrated NS protection P

The integrated NS protection is tested in 5.5.7 and in connection with the examination of the entire NS protection
chain and switch.

Note:
For test results see 5.5.2.1 Functional safety.
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5.5.6 Interface switch

5.5.6.1 General P
These tests serve to demonstrate the requirements of VDE-AR-N 4105: 2018-11, 6.4

5.5.6.2 Documentation for the design of the central interface switch N/A

Some details of the central NS protection and the PGU are necessary for the design of a central interface
switch. The manufacturer's documentation must therefore contain the following information.

- maximum operating time of the central interface switch (manufacturer NS protection) N/A
- Operating time of the protective device (manufacturer NA protection) N/A
- maximum initial short-circuit alternating current (manufacturer PGU) N/A
- maximum AC circuit breaker / grid fuse for the PGU (manufacturer PGU) N/A
- circuit diagram / connection diagram (NS protection / coupling switch) contains the required control

: ) N/A
and feedback signals (manufacturer NS protection)

Assessment criterion:
The test is considered as pass when the documentation of the manufacturer included the necessary information.
Note:

Information checked in the manual and datasheet for the external NS protection and coupling switch used in the
PGU.
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5.5.6.3 Integrated interface switch P

5.5.6.3.1 Test (functional chain integrated NS-protection and integrated interface
switch)

Following monitoring options of an interface switch are valid (a) or (b) or (c):

(a) Use of a interface switch in which a control voltage must be constantly applied when switched on and
which switches off automatically when this voltage is not present. The operational switch-on and switch-
off processes is monitored

The disconnection of the control voltage leads to the instantaneous disconnection of the interface p
switch.

A simulated defect during the closing and opening of the interface switch leads to an p
instantaneous shutdown of the PGU. A restart is not possible.

A simulated defect of the interface switch after the NS protection as operated leads to an p
instantaneous shutdown of the PGU. A restart is not possible.

The switch-off time of the whole reaction chain is within 0,2s. P

(b) The interface switch is switched on and off at least once a day by the NS protection and the proper
functioning of the coupling switch is monitored.

A simulated defect of the interface switch during the daily test leads to an instantaneous shutdown

of the PGU. A restart is not possible. N/A
A simulated defect of the interface switch after the NS protection has operated leads to an N/A
instantaneous shutdown of the PGU. A restart is not possible.

A function for daily switching on and off is available and explained by a manufacturer's declaration. N/A

(c) Use of the integrated coupling switch and the integrated NA protection for PV and battery converters
according to DIN EN 62109 (VDE 0126-14-1).

The integrated interface switch and NS protection is complied with DIN EN 62109 (VDE 0126-14-

1). N/A

Note:
See test results 5.5.2.1 functional safety.

Main Test Relay model: HF140FF-G
Alternative Relay model: CHI05-V-212H1A2H

The inverter has a galvanic separating break device.
The interface switch is short-circuit proof for the maximum short-circuit current of the power generation unit.

Max. initial short-circuit current of the PGU (power generation unit) =6,6 A, 230 Vac

Max. switching current relay
HF140FF-G | =16 A, 250 Vac
CHIO5-V-212H1A2H | =10 A, 250 Vac

Response time of interface switch for integrated NS protection <15ms
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Datasheet of the relay (Interface switch):

Main Test Relay model: HF140FF-G

HF140FF-G

MINIATURE INTERMEDIATE POWER RELAY

c A us

File No.E134517

JAN

File Mo R50148131

€a9

File Mo.:.CQC10002046173

Features

@ 16A switching capability
@ 5kV dislectic strength
(batwaan coil and contacts)
@ 2.0mm contact gap available
® PFlasfic sealed and flux proofed types available
@ Sodkets availsble
® UL insul ation system:Class F

RoHS compllant
CONTACT DATA SAFETY APPROVAL RATINGS
Contact arrangameant 24, 2C — -
Contact resis@nca 100m max. (st 14 6VDC) e &l Eg
- uL g
Contact material AgSne HAHP 250724 0VACNO, 40 C
Contactrafing TW-5, 125VAC,40°C
{Res. load) 16A2B0VAC .
Tov 16A250VAC Resistive at 85'C
Max switching voltage| 250VAC — -
— cac 164 250VAC Resistive at B5'C
Max switching cumant 184
- - Motes: 1) Al values unspecibed are a1 nodem lemparalune,
Max._switching power 4000VA 2) Only iypical loads are listed above. Ofher load s pecifications
Mechanical endurancea W typa: 1 x10%es can be avalahle upon request.
W type(1.5mm FZZWTF:
NO 3 x 10%a=s, NC1x 10%es
} (Resistive load,1s5 on 9s off)
Electrical endurance W m{zm H'I:I-ZZ\I"!'TF{& :IZ
MO 3 x 10'ces, NCE x 10%es
(Resistive load,1s5 on 9s off)
Moies: 1) The data shown above are inilial values.
2) For plastic sealed type, the venting-hae should be exdsed in
ekdrca endumnos sl
3) Large gap (W hype) poducts: the ambient lempemsiure of he
reday is~40°C ~ T5'C; (When used a1 75'C = 85 'C, slep-down
ienance is required: apgying raled voltage for 200ms
o ensure stable connecion, hen mducs Lo and maintain
45 65% of raled voltage. )
CHARACTERISTICS colL
Ingul ation resistance 1000MLY (at SO0VIDC) W type{1.5mm): Approx. BO0mW
Between coil & contacts SOOOVAG 1min Do power W type(2 Omm): Approee. 1.4W
D:::ﬂﬁﬂ Between contacts sets ID00VAC 1min
strength | tween open contacts | W type 2500VAC 1min
Surge vollage fetwesn cal & contacts) 10KV (1.2050 ps)
Opearate time (at nomi. volt.) 20ms max
Releasa fime (at nomi. wolt. ) 15ms max
Humidity 5% to B5% RH
Amibiant & mperaturs -40°C to B5'C
Shock resis Fundional BBm/s’
Destructive BBOm's
\iibrafion resistance 10Hz to 55Hz 1.5mmDA
Tarmination FCE
Unniit wasight Approx. 18g
. Plastic sealed,
Cans Flux proofed

Moles: 1) The data shown above are inilial values.

ar:

HONGFA RELAY

1509001, IATF16848 , 15014001, 15045001, IECQ QC 0BDDOD, ISONEC 27001 CERTIFIED

2024 Rev. 1.00
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COIL DATA at23'cC
W Type (1.5mm) W Type (2.0mm)
Mominal | Pick-up |Drop-out| Max. Coi Mominal| Pickup | Drop-out | Max. Cail
Voltage | VOltage | Voltage |Allowsble|  pocietanee Voltage | Voltage | Vollage | Allowablel Resistance
voo | vDE VDC | Voltage o VDG VDC | Voltage 0
- vDC .
max. min. VDC max. miir. VDC
3 =240 | =015 a3 1.3 x (1210%) 3 =240 | =015 33 B (14£10%)
5 =400 | =025 55 31 x (1210%) 5 400 | =025 5.5 18 x( 1£10%)
6 =4.80 | =030 6.8 45 x (1210%) [ =480 | =030 6.6 28 x(1£10%)
L] =£7.20 | =045 0.9 101 x (1410%) a =720 | =045 8.9 58 x(1£10%)
12 <060 | =060 | 132 180 x (1£10%) 12 =860 | =060 132 102 = { 1£10%)
15 =120 | =075 | 165 280 x (1210%) 15 =120 | =075 165 160 x (1£10%)
18 =144 | =080 | 198 405 x (1210%) 18 =144 | =090 19.8 230 % (1+£10%)
24 £182 | =120 | 284 T20 x (1+10%) 24 =182 | =120 | 264 410 x {1£10%)
36 <288 | =180 | 3206 1820 (1£10%) a6 =288 | =180 306 0263 [ 1410%)
45 =384 | =240 | 528 | 2BBOx (1210%) 48 =384 | =240 E28 (1850 x(1+10%)
&0 =480 | =300 | g6.0 | 4500x(1X10%) &0 =480 | =300 | 660 (2570 x(1£10%)
110 =BB.0 | =550 | 1210 (15100 x (1210%) 110 <BBO | =550 | 1210 |B06B x(1:10%)

Motes: 1) The data shown above 8% inikal vakes,
2y Maimum veltage refers 1o The maximum veltage which relay ool could endus in a shod period of Bme.
3 I o meed e daled produel  pedonmance, phease aply sted valage b ool
4) For e OO verson whoss contact gap is 1.5 minf2 Omn, lhe opesmlion vaitage = 85% of raled voliage, he ood resistance lderance &
{115%).

ORDERING INFORMATION

HF140FF-G/| 024 |-2Z|S W |T G | F [(XXX)
Type

Coil voltage 3,56,9,12,15,18,24 36 48 60,110VDC

Contact arrangement 2H:2 Form A 2Z:2 Form C

Construction S: Plastic sealed  Mil: Flux proofed

Contact Gap W: Large contact gap

Contact material T: AgSnCe

Contact plating G: Gold plated Nil: No gold plated

Insulation standard F: Class F Mil: Class F

Special code XXX: Customer special requirement Nil: Standard

Motes:1) We recommend ux proofed hypes for a dean environmeni {free from conlaminaions Bke Ha3, 302, N0z, dust, el ).
We suggesilo choose plaslc ssaled Iypes and validale il in real applicalion for an undlean environmeni (with contaminalions e HiS,
2Z) Contac! is recommended for suilable condilion and spedlicalions il waler deaning or surface prooess i involved in assemibling relays
on PCB. 30z, NOz, dusl, &)
3) Thers am lwo speclicalons 1o W lype 1 5mm contad! gap and 2 Oimm conlac] gag The delaull W type i 1.5mm. So please add the
spacial code "[456)" when rdleasing ordedil 2. Owem contac] gap is required.
4) The cusiomer spedal requinemenl express as special code afler evalualing by Hongla, e.g{456) means contac gap can mach 2 Omim.
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LYNS-TC:

OUTLINE DIMENSIONS, WIRING DIAGRAM AND PC BOARD LAYOUT Unit: mm
Outline Dimensions
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Remark: 1) In case of no lolerance shown in oulline dimension: culine dimension = 1mim, lolerance should be +0 2mim; culine difmension = Tmm
and == 5mim, lolerance should be 0. Jmem; culine dimension ==5mm, lolerance should be 10 dmm.
2) The inberanos withoul indicaling for PCB layoul is always +0 mm
3) The width of the gridding i 2 Srmm.
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Alternative Relay model: CHI05-V-212H1A2H

£ Churod Electronics
REDO e IR ERAS

DongGuan Churod Electronics Co., Ltd.

RELAY SPECIFICATION

(File No.: 001254 / Viersion: 00 / lssued Date: dec 28th, 2022)

Product Description CHIDS-V-212H1A2Z
Part Number
Customer

Customer Approval

STAMPING AREA

lssued Checked

Approved

Happy Simon Fu

Andy.Tang
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£ Ghurod Electronics
FEmO L RERFRHERAT

DongGuan Churod Electronics Co., Ltd.

SAFETY STANDARD

UL cadificate E341422

TUWV cedificate RE0512828

COC cerificate COC21002306274
COILCHARACTERISTICS

Caoil resistance 102.8+£10% 0
Rated vollage 12vDC

Max. allowable woltaga 130% of rated coil valtagea
Raled power 1400 mW

Operake voltage s8.0vDC

Releass voltaga z0.6VDC

Hold Violtage( See Notes 4)

CONTACT RATINGS
Contact configuration

Contact material

Initial contact resistance

Rated swilching valtage (Nomally Open)

Rated swilching valtage (Normally Close)

Rated cument (Namally Open)

Rated cument (Nomally Clase)

=5.4VDCH@23T)
=6.6VDCH@BST)

2 Farm A (DPST)

ASn02+Cu

£100m 0 at VD LA

250VAC

Page 2 of 7
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£ Churod Electronics
FREhO L RERIRAHERAT

DongGuan Churod Electronics Co., Ltd.

Rated switching power (Narmally Openi)

Rated switching power (Nomally Closa)

Minimurm applicable load (Marmally Open)

Minimum applicable load (Narmally Close)

Operate fime

Release tima

Mechanical andurance

Electrical endurance [Resistive Load)

Cartact Gap

INSU LATION PERFORMANCE
Dielactric strength

Impulse withstand voltage

Insulation resistance

Insulation systems (LIL)

Insulation type

ENVIRONMENT PERFORMANCE

Category of pratecton (IECE1810-1)

Oparaling temparature

Oparating humidity

2500VA

EVDC 100mA
SVDIC 100mA

=15ms, excluding bounce time
=10ms, excluding bounce time
300K cycles B0 cycles/minuie
104, 250VAC, 30K cycles,

& cycles/minie
2.Ormim

2, 500VAC Iminule, between opan contacts

2 S00VAC 1minute, batwean contacts groups

5,000vAC 1minule, batweean coil o contacts

10KV (1.250 1 5), batween coil lo contacts

1000M 0 at 500VDC, batween opan cortack and cail
to contacts

155 (F)

Reinforced insulation

RTII (Flux fight)

-40-85C

20~B5%RH

Pape 3 al' 7
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& Churod Electronics

FRMPCREBETROBRAT

DongGuan Churod Electronics Co., Ltd.

Outline dimension, general toleance: +0.5mm

258

-] oA [0 -]

Wiring diagram (Battom View)

Maounting dimensians (Battom View), general Taeance: +0.3mm

Page T al 7

5.5.7.2 Check of setting values

5.5.7.2.1 Test

Test procedural:
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- Before the further tests begin, the factory setting values of the test object must be checked.
- The test object must be reset to factory settings.
- The test object must be put into operation according to the user manual. If an operator input is required, the

setting for VDE-ARN 4105:2018 must be selected.

Assessment criterion:

- The exam is passed if the following points are met:
- The factory setting values correspond

a) With integrated NA protection of VDE-AR-N 4105: 2018-11, 6.5.2 Table 2 (see also Table 36).

b) With central NA protection, either the factory settings of VDE-AR-N 4105: 2018-11, 6.5.2, Table 2 (see

also Table 36) or these values can be set.

- In the event of an operator input, the test object only goes into operation after settings have been selected.
- The setting values that can be changed according to 4105: 2018-11, 6.5.1 and 6.5.2 can be set within the

specified limits and are protected against unauthorized access.

- The setting values that cannot be changed according to VDE-AR-N 4105: 2018-11, 6.5.1 and 6.5.2 cannot be

changed or are protected from unauthorized access by an additional separate protection system

Setting values:

PGU type Description Parameter name Set value | Set value | Set value

inp.u. L-N L-L *2)

nominal voltage Un 1 230,0v 400V

Nominal frequency fn 1 50Hz 50Hz

a) name set of parameters (Parameter setup nhame in manual or software)
" Excitation threshold U>> N/A N/A N/A N/A
_ % Delay time U>> N/A N/A N/A N/A
G & % Excitation threshold U> N/A N/A N/A N/A
Bl 2 Delay time U> * 1) N/A N/A N/A N/A
2 § %E Excitation threshold U< N/A N/A N/A N/A
- é = Z—é %i Delay time U< N/A N/A N/A N/A
E % @ a | Excitation threshold U<< N/A N/A N/A N/A
&< g E Delay time U<< N/A N/A N/A N/A
é’ B 3 Excitation threshold f> N/A N/A N/A N/A
B 55 Delay time f> N/A N/A N/A N/A
° g Excitation threshold f< N/A N/A N/A N/A
@ Delay time f< N/A N/A N/A N/A
b) name set of parameters (Parameter setup name in manual or software)

-c% - Excitation threshold U>> N/A N/A N/A N/A
o E Delay time U>> N/A N/A N/A N/A
% é Excitation threshold U> N/A N/A N/A N/A
é 3 2 Delay time U> * 1) N/A N/A N/A N/A
02 %% Excitation threshold U< N/A N/A N/A N/A
s8a Delay time U< N/A N/A N/A N/A
3 £ Excitation threshold U<< N/A N/A N/A N/A
§ % Delay time U<< N/A N/A N/A N/A
o Excitation threshold > N/A N/A N/A N/A
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Delay time f> N/A N/A N/A N/A
Excitation threshold f< N/A N/A N/A N/A
Delay time f< N/A N/A N/A N/A
c) name set of parameters (Parameter setup name in manual or software)
Excitation threshold U>> GridOverVolt2(V) -- 287,5 N/A
Delay time U>> MainsOverVoltProtTime2 - 100 N/A
(ms)
Excitation threshold U> GridOverVolt1l(V) -- 253,0 N/A
. H . *
Delay time U> * 1) MamsOverVoI:ProtTlmel 100 *1) N/A
(ms) *1)
Excitation threshold U< GridUnderVolt1(V) -- 184,0 N/A
- Delay time U< MainsUnderVoltProtTimel -- 3000 N/A
g (ms)
q) . . .
E Excitation threshold U<< GridUnderVolt2(V) -- 103,5 N/A
Delay time U<< MainsUnderVoltProtTime2 -- 300 N/A
(ms)
Excitation threshold > GridOverFreql(Hz) -- 51,5 N/A
Delay time f> GridOverFregProtTimel -- 100 N/A
(ms)
Excitation threshold f< GridUnderFreql(Hz) -- 47,5 N/A
Delay time f< GridUnderFregProtTimel -- 100 N/A
(ms)
*1) 10-min mean value
*2) testing of external NS-protection
Factory settings correspond to the values according the Inverter of Table 36 of VDE 0124 P
There are no factory settings. The information on the setting values in the instruction manual N/A
correspond to those in Inverter of Table 36 of VDE 0124.
External NS protection: settings and delay times are password protected settable N/A
External NS protection: It is possible to read the setting values without a tool N/A
Integrated NS protection: the setting values are visible via a data interface or display P
The limit values for U> can be set between 110% and 115% and, in the case of directly coupled
synchronous and asynchronous generators with Pre >50kW, the time delay for U< and U<< can P
be set. All other limit values are protected against unauthorized access.
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5.5.7.3 Wiring check N/A

5.5.7.3.1 Test N/A

Test procedural:

- The wiring of the test object must be checked by applying the test voltages.

- For single-phase EZE, the wiring test is adapted, only the feed-in phase is to be evaluated.

- It must be checked that the test object correctly evaluates line to line voltages and line to neutral conductor
voltages. This test step is not applicable for single-phase EZE.

Assessment criterion:
This check is not evaluated. If a phase rotation is detected, it shall be corrected and the test repeated.

Note:

Wiring Test Voltage Monitoring and Frequency Monitoring

Setting values:

Phase Voltage [Vac] Phase angle [°] Frequency [Hz]

ULI1-E - - -

UL2-E - - -

UL3-E - - -

Measured values:

Phase Voltage [Vac] Phase angle [°] Frequency [Hz]

ULI1-E - - -

UL2-E - - -

UL3-E - - -

Checking Voltage Reference Voltage Monitoring and Frequency Monitoring

Setting values:

Phase Voltage [Vac] Phase angle [°] Frequency [Hz]

ULL-E - - -

UL2-E - - -
UL3-E - - -

Measured values:

Phase Voltage [Vac] Phase angle [°] Frequency [Hz]
ULIl-E - -- --
UL2-E - -- --
UL3-E - -- --
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5.5.7.4 Voltage and frequency control P

5.5.7.4.1 Voltage and frequency control — Single Phase P

Test procedural:

- For a single-phase EZE, only the feed-in phase needs to be checked.

- Before each test step, the EZE must be operated symmetrically with rated voltage and rated frequency for at
least 10 s in feed-in mode.

- The P setpoint was set by RS485 port.

Assessment criterion:

- The permitted tolerance between setting value and trip value of the voltage may not exceed + 1% of Un.
- Thedisconnection time includes disconnect time + operate time of the integrated relay. Therefore, limit is given
with +0,100s according to Table 2 set values of the NS-protection according to VDE AR-N 4105:2018.

Note:

The test results of the CMEO06-2BM250 can be applied to other units in the product series directly, since it is
identical in hardware and just power derated by software.

Integrated NS protection single-phase <30kVA

Setting Value [V] Time [s] Setting Value [V] Time [s]

Setting values of the NS protection: uU>> 287,5 0,1

U< 184,0 3,0 U<< 103,5 0,3

Operating time of the monitoring device:

CMEO06-2BM250

L to N: Under voltage AU< (4.4): Over voltage AU>> (1.4):
Ramp [start V to stop V] >188,6 — <179,4 <282,9 — >292 1
Step size [V] <1,15 <1,15

Step length [s] >3,200 >0,400

Limit [V] 184,0 £1% Un 287,5 £1% Un
Measurement [V] 184,2 183,8 183,7 288,5 289,4 289,1
L to N: Under voltage tU< (5.4): Over voltage tU>> (2.4):
Jump [start V to stop V] >200,1 —» <179,4 <282,9 — >292 1
Step size [V] >9,2 >9,2

Step length [s] >3,200 >0,400

Limit [s] 3,000 <t <3,100 0,100 =<t <0,200
Measurement [s] 3,040 3,020 ‘ 3,020 0,131 0,123 0,134
L to N: Under voltage AU<< (6.4):

Ramp [start V to stop V] >108,1 — <98,9

Step size [V] <1,15

Step length [s] >0,500

Limit [V] 103,5 £1% Un

Measurement [V] 102,5 102,5 102,5

L to N: Under voltage tU<< (7.4):

Jump [start V to stop V] >108,1 — <98,9

Step size [V] >9,2
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LYNS-TC:

5.5.7.4 Voltage and frequency control P

5.5.7.4.1 Voltage and frequency control — Single Phase P

Test procedural:

- For a single-phase EZE, only the feed-in phase needs to be checked.

- Before each test step, the EZE must be operated symmetrically with rated voltage and rated frequency for at
least 10 s in feed-in mode.

- The P setpoint was set by RS485 port.

Assessment criterion:

- The permitted tolerance between setting value and trip value of the voltage may not exceed + 1% of Un.
- Thedisconnection time includes disconnect time + operate time of the integrated relay. Therefore, limit is given
with +0,100s according to Table 2 set values of the NS-protection according to VDE AR-N 4105:2018.

Note:

The test results of the CMEO06-2BM250 can be applied to other units in the product series directly, since it is
identical in hardware and just power derated by software.

Integrated NS protection single-phase <30kVA

Setting Value [V] Time [s] Setting Value [V] Time [s]

Setting values of the NS protection: uU>> 287,5 0,1
U< 184,0 3,0 U<< 103,5 0,3

Operating time of the monitoring device:
CME06-2BM250
Step length [s] >0,500
Limit [s] 0,300 =t <0,400
Measurement [s] 0,380 0,374 0,382
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Under voltage AU<: L to N:
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MENU @ futo 2.02 ¥V 1 62!

1
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I 3.7 s RmsEG2} 199.336 V
T2 6.7 s { of Rms(C3) 6.36055 A
AT 3.040 s
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',\.[JHUM\"\"J | \fn

TRF Originator:
TRF No. VDE0124-100 VER.1.1 Page 98 of 248 Lyns-tci Technology Guangdong Co., Ltd.



LYNS-TC; Report No.: LS2A25112702EGDEO1

Over voltage AU>>: L to N:

2026/01/22 18:36:14 Stopped
Edge CH1 £ History |Normal
Auto -2.02 ¥ 1 2.5M

N | 50
“gmug!u“u““gummI!HH-'IIIH 1 AU AU G R AU e

SR == ——=————.—- e

L

R TILULUEH UL WL TR LSS TSRS LSRR

308 .5ms RmSEGZ} 274.803 v
442 5ms g .96 Rms(C3) 4.11810 A
134.0ms
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5.5.7.4 Voltage and frequency control

5.5.7.4.1 Measuring the rise-in voltage protection as a running 10-minute mean value

Setting values of the NS protection:; |Setting U> [V] 253,0

Setting Tdisconnection U> [S] 600

Note:

The test results of the CMEO06-2BM250 can be applied to other units in the product series directly, since it is
identical in hardware and just power derated by software.

Operating time of the monitoring device:

L-N: Over voltage 10-minute mean value (3.1):
Ramp [start V to stop V] 230,0 — 257,6

Step size [V] 27,6

Step length [s] >600,2

Limit for disconnection [s] 450 to 550

Measurement [s] 505s

L-N: Over voltage 10-minute mean value (3.2):
Ramp [start V to stop V] 230,0 » >248,4

Step size [V] 18,4

Step length [s] >600,2

Limit for reconnection [s]

no disconnection (also after 600s)

Measurement [s]

No disconnection

L-N:

Over voltage 10-minute mean value (3.3):

Ramp [start V to stop V]

243,8 — >262,2

Step size [V] 18,4
Step length [s] >600,2
Limit for disconnection[s] 225s to 375
Measurement [s] 299s

TRF No. VDE0124-100 VER.1.1
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Over voltage 10-minute mean value (3.1):
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Over voltage 10-minute mean value (3.3):

2000 290

280

1500 ' 270

. 612 Joampl

z 260
11000 —
@ 250 2'|
: %
o 1]
v 240 =
% 500 >

< 230

0 911sL L~ 220

210

-500 200

0 200 400 600 800 1000
Time [s]
—P_[W] Vac_[V]

TRF Originator:
TRF No. VDE0124-100 VER.1.1 Page 102 of 248 Lyns-tci Technology Guangdong Co., Ltd.



LYNS-TCE‘ Report No.: LS2A25112702EGDEO1

5.5.7.4 Voltage and frequency control

5.5.7.4.1 Voltage and frequency control — Frequency measurement

Test procedural:

- For a single-phase EZE, only the feed-in phase needs to be checked.

- Before each test step, the EZE must be operated symmetrically with rated voltage and rated frequency for at
least 10 s in feed-in mode.

- The P setpoint was set by RS485 port.

Assessment criterion:

- The permitted tolerance between setting value and trip value of the voltage may not exceed + 0,1% of fn.
- The disconnection time includes disconnect time + operate time of the integrated relay. Therefore, limit is given
with +0,100s according to Table 2 set values of the NS-protection according to VDE AR-N 4105:2018.

Note:

The test results of the CME06-2BM250 can be applied to other units in the product series directly, since it is
identical in hardware and just power derated by software.

Setting Value [Hz] Time [s]
Setting values of the NS protection: f< 47,5 0,1
f> 51,5 0,1
Operating time of the monitoring device:
Under frequency Af< (10.1): Over frequency Af>(8.1):
Ramp [start Hz to stop Hz] 47,60 — 47,40 51,40 — 51,60
Step size [HZz] <0,025 <0,025
Step length [s] >0,4 >0,4
Limit [Hz] 47,50 £0,1% fn 51,50 +0,1% fn
Measurement [Hz] 47,52 47,52 47,52 51,50 51,50 51,52
Under frequency Tf< (11.1): Over frequency Tf> (9.1):
Jump [start Hz to stop Hz] 47,60 — 47,40 51,40 — 51,60
Step size [HZz] >0,2 >0,2
Step length [s] >0,4 >0,4
Limit [s] 0,100 =t <0,200 0,100 <t <0,200
Disconnection time [s] 0,105 0,107 0,107 0,105 0,108 0,107
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Under frequency Af< (11.1):

1000

®A11/ULETRIONst_843 [V]

30.00-1000

®AIL[I1@TRIONet_843 [4]

100.0-30.00

® A11/Us@TRIONet_843 [V]

; 0:05.500 Ly 05.350 0:05.900 E:DS.B 0:06.000
[(m] A B HiE
A8 [s) 5.8454206 5.9527562 0.1073267
@Al 1/UL1@TRIONet_8432 [V] 113.2236 -59.39627 -172.6198
@Al 1/I11@TRIONet_s843 [A] 2.156094 -2.448365 -4.604459
@ Al 1/U4@TRIONet_842 [V] 23.6T187 0.057458 -23.61441
Over frequency Af>(9.1):
-~

® A1 1/UL@TRIONet_843 [V]

30.00-1000

®AIL/IL@TRIONet_843 [A]

100.0-30.00

®A11/U4BTRION=t_843 [V]

=1
g
' 0:05.600 0:05.650 0:05.700 005750 [=] 0:05.800 0:05.850 =
[m] A e AR
848 [s] 5.6788494 57867546 0.1079052
© Al 1/U1@TRIONet_842 [V] 9870291 -218.8845 -317.5674
@Al 1/11@TRIONet_843 [A] 4258946 0264242 -3.994704
@ Al 1/Us@TRIONet_843 [V] 0.066280 23.60368 2353740
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5.5.7.5 Reporting NS protection P

Test procedural:

- Atleast the last 5 error messages can be read at the EZE or the external NA protection.
- The supply voltage must then be interrupted for 3 s.
- The error messages must then be read out again.

Assessment criterion:

At least the last 5 error messages including time stamps that were recorded before the voltage interruption and
at least 5 error messages including time stamps that were recorded after the voltage interruption must be
documented.

Note:

The test results of the CME06-2BM250 can be applied to other units in the product series directly, since it is
identical in hardware and just power derated by software.

Picture of 5 last dated failure:

09:4749 09:474

Message Message

Active Archived Active Archived

. . Grid Phase-lock Anomaly
1) Inverter Failure

Please wait for the grid to recover or switch to

Inverter function abnormal or unable to off-grid mode; if the abnormality persists, pleas...

start/output

o Grid Over-f
.Gl’ld Disconnected . EEp bRy

Please wait for the grid to normalize. If this issue

Please connect to the grid and wait for recovery. occurs frequently, please contact your power...

. Grid Disconnected

‘ Grid Underfrequency (Level 2)

. . . . Please connect to the grid and wait for recovery.
Please wait for the grid to normalize. If this issue

occurs frequently, please contact your power...

. Grid Underfrequency (Level 2)

‘ Grid Disconnected

Please wait for the grid to normalize. If this issue

Please connect to the grid and wait for recovery.
occurs frequently, please contact your power...

11 20:15

Message

Message
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5.5.9 Constructional characteristics of NS protection P

5.5.9.1 General P

These tests serve to demonstrate the requirements of VDE-AR-N 4105: 2018-11, 6.5.2.

559.2 Test P

Type of NS protection: Xinternal / [ Jexternal

NS-protection is sealed or a password protection is used (or both)

adjustability of U> and the time delays for U< and U<< is given

All other protective functions are either permanently protected or protected from unauthorized p
access by additional, separate protection (example password)

TRF Originator:
TRF No. VDE0124-100 VER.1.1 Page 106 of 248 Lyns-tci Technology Guangdong Co., Ltd.



LYNS-TCE‘ Report No.: LS2A25112702EGDEO1

5.5.10 Islanding detection P

For power generation systems, islanding detection must be carried out using one of the following processes:
a) active method, e.g., by means of frequency — shift process (oscillating circuit)

b) passive method by means of the three-phase voltage monitoring (possible only for power generation
systems without inverters or for single-phase power generation units with inverters).

(see 5.4.5.3 3-phase voltage control)

With the passive process, it is important to provide evidence that the power generation unit can be set
not equal to 120°.

5.5.10.1 General P

These tests serve as proof of the requirements of VDE-AR-N 4105: 2018-11, 6.5.3. The maximum switch-off time
is9s.
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5.5.10.2 Passive Islanding detection N/A

The passive procedure is implemented by the voltage increase and voltage decrease protection of the NS
protection.

Note:

A passive procedure is possible with the help of three-phase voltage monitoring (only for generating units without
converter or for single-phase generating units with converter)

The three-phase voltage monitoring is also permissible with the structural integration of several single-phase
generating units that feed into different external conductors, as long as the currents of these generating units are
regulated independently of each other so that any phase positions can be set.
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5.5.10.3 Islanding protection according to table 6 - Load imbalance (real, reactive load) for P
test condition A (PGU output = 100%)
Test conditions Frequency: 50 +1% fn
Un = 230 £1%Un
Distortion factor of chokes <2%
Disconnection limit 2s (IEC 62116)
No | Pecu? Reactive Pac 2 Qac ® Ppcu Vbc Qs Run on
[% of load [% of [% of (W] [V]# [1] Time Re-marks®)
PGU | [% of Quin | nominal] | nominal] [ms]
rating] 6.1.d) 1]
1 100 100 0 0 1500 25,6 1,001 908 Test A at BL
2 100 100 -5 -5 1500 25,6 1,027 163 TestAat IB
3 100 100 -5 0 1500 25,6 1,053 778 TestAatIB
4 100 100 -5 L5 1500 25,6 1,079 776 TestAatIB
5 100 100 0 -5 1500 25,6 0,975 159 TestAatIB
6 100 100 0 +5 1500 25,6 1,025 763 TestAat B
7 100 100 +5 -5 1500 25,6 0,929 147 TestAat IB
8 100 100 +5 0 1500 25,6 0,953 714 TestAat IB
9 100 100 +5 +5 1500 25,6 0,977 606 TestAatIB
Parameter at 0% L=111,26mH R=33,47 Q C=99,54 uF
Iac 9 [A] 0,032
Note:

RLC is adjusted to min. +/-1% of the inverter rated output power
1) Prcu: PGU output power

2 Pac: Real power flow at S1 in Figure 1. Positive means power from PGU to utility. Nominal is the 0 % test
condition value.

%) Qac: Reactive power flow at S1 in Figure 1. Positive means power from PGU to utility. Nominal is the 0 % test
condition value.

4 Fundamental of Iac when RLC is adjusted

5 BL: Balance condition, IB: Imbalance condition.
Condition A:

PGU output power Ppcu = Maximum ©)

PGU input voltage © = 75% of rated input voltage range

6 Maximum PGU output power condition should be achieved using the maximum allowable input power. Actual
output power may exceed nominal rated output.

7) Based on PGU rated input operating range. For example, If range is between X volts and Y volts, 75 % of range
=X+ 0,75 x (Y = X). Y shall not exceed 0,8 x PGU maximum system voltage (i.e., maximum allowable array open
circuit voltage). In any case, the PGU should not be operated outside of its allowable input voltage range.

# Use the rated input voltage of the all-in-one machine 25.6V for testing.

The test results of the CME06-2BM250 can be applied to other units in the product series directly, since it is
identical in hardware and just power derated by software.
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Disconnection at Pac 0% & Qac 0%
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5.5.10.3 Islanding protection according Table 7 — Load imbalance (reactive load) p
for test condition B (PGU output = 50 % — 66 %)
Test conditions Frequency: 50 +1% fn
Un = 230 £1%Un
Distortion factor of chokes <2%

Disconnection limit 2s (IEC 62116)
No | Ppcu® Reactive | Pac? Qac?® Prcu Vbc Qs Run on

[% of load [% of | [% of (W] [V]# [1] Time Re-marksd)

PGU | [% of Q. in | nominal | nominal] [ms]

rating] 6.1.91] ]
10 66 66 0 -5 990 25,6 0,975 189 TestB at IB
11 66 66 0 -4 990 25,6 0,980 707 TestB at IB
12 66 66 0 -3 990 25,6 0,985 804 TestB at IB
13 66 66 0 -2 990 25,6 0,990 513 TestB at IB
14 66 66 0 -1 990 25,6 0,995 912 TestB at IB
15 66 66 0 0 990 25,6 1,000 910 Test B at BL
16 66 66 0 1 990 25,6 1,005 687 TestB at IB
17 66 66 0 2 990 25,6 1,010 774 TestB at IB
18 66 66 0 3 990 25,6 1,015 837 TestB at IB
19 66 66 0 4 990 25,6 1,020 649 TestB at IB
20 66 66 0 5 990 25,6 1,025 557 TestB at IB

Parameter at 0% L=169,57 mH R=50,95 Q C=65,31 puF
lac ¥ [A] 0,047

Note:

RLC is adjusted to min. +/-1% of the inverter rated output power
D Ppeu: PGU output power

2 Pac: Real power flow at S1 in Figure 1. Positive means power from PGU to utility. Nominal is the 0 % test
condition value.

3) Qac: Reactive power flow at S1 in Figure 1. Positive means power from PGU to utility. Nominal is the 0 % test
condition value.

4 Fundamental of lac when RLC is adjusted

5 BL: Balance condition, IB: Imbalance condition.

Condition B:

PGU output power Ppcu = 50 % — 66 % of maximum

PGU input voltage ® = 50 % of rated input voltage range, +10 %

6 Based on PGU rated input operating range. For example, If range is between X volts and Y volts, 50 % of range
=X+ 0,5 x (Y = X). Y shall not exceed 0,8 x PGU maximum system voltage (i.e., maximum allowable array open
circuit voltage). In any case, the PGU should not be operated outside of its allowable input voltage range.

# Use the rated input voltage of the all-in-one machine 25.6V for testing.

The test results of the CMEQ06-2BM250 can be applied to other units in the product series directly, since it is
identical in hardware and just power derated by software.
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Disconnection time at Pac 0% and Qac -1%

700.0
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20.00-700.0

@AI1[IL@TRIONet_843 [
—
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3
' 0:0L50 0:02.00 0:0250 [ ] 0:03.00 00250 I
A B [=15]
e [s] 1.910737 2.822415 0.911678
© Al 1/U1@TRIONet_843 V] 3252568 188.3171 -136.9398
@Al 1/11@TRIONet_842 [A] 6.006378 2.115386 -3.890991
B Al 1/I3@TRIONet_842 [A] 0.130321 0.244762 0.114441
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5.5.10.3 Islanding protection according Table 8 — Load imbalance (reactive load) for p
test condition C (PGU output = 25 % — 33 %)
Test conditions Frequency: 50 +1% fn
Un = 230 £1%Un
Distortion factor of chokes <2%

Disconnection limit 2s (IEC 62116)
No |Prcu ¥ | Reactive Pac ? Qac?® Prcu Vbc Qs Run on

[% of load [% of [% of (W] [V]# [1] Time Re-marksd)

PGU | [% of Q. in | nominal] | nominal] [ms]

rating] | 6.1.9 1]
21| 33 33 0 -5 495 25,6 0,975 162 TestC atIB
22| 33 33 0 -4 495 25,6 0,980 651 Test C at IB
23| 33 33 0 -3 495 25,6 0,985 605 Test C atIB
24| 33 33 0 -2 495 25,6 0,990 970 TestC atIB
25| 33 33 0 -1 495 25,6 0,995 867 TestC atIB
26| 33 33 0 0 495 25,6 1,000 704 Test C at BL
27| 33 33 0 1 495 25,6 1,005 743 TestC atIB
28| 33 33 0 2 495 25,6 1,010 699 TestC atIB
29| 33 33 0 3 495 25,6 1,015 643 Test C at IB
30| 33 33 0 4 495 25,6 1,020 779 TestC at IB
31| 33 33 0 5 495 25,6 1,025 736 TestC atIB

Parameter at 0% L=338,12 mH R=101,61 Q C=32,75 uF
lac ¥ [A] 0,042

Note:

RLC is adjusted to min. +/-1% of the inverter rated output power
D Ppeu: PGU output power

2 Pac: Real power flow at S1 in Figure 1. Positive means power from PGU to utility. Nominal is the 0 % test
condition value.

%) Qac: Reactive power flow at S1 in Figure 1. Positive means power from PGU to utility. Nominal is the 0 % test
condition value.

4 Fundamental of lac when RLC is adjusted

% BL: Balance condition, IB: Imbalance condition.

Condition C:

PGU output power Prcu = 25 % — 33 % © of maximum

PGU input voltage " < 20 % of rated input voltage range

6 Or minimum allowable PGU output level if greater than 33 %.

7) Based on PGU rated input operating range. For example, If range is between X volts and Y volts, 20 % of range
=X+ 0,2 x (Y — X). Y shall not exceed 0,8 x PGU maximum system voltage (i.e., maximum allowable array open
circuit voltage). In any case, the PGU should not be operated outside of its allowable input voltage range.

# Use the rated input voltage of the all-in-one machine 25.6V for testing.

The test results of the CMEQ06-2BM250 can be applied to other units in the product series directly, since it is
identical in hardware and just power derated by software.
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Disconnection time at Pac 0% and Qac -2%

o
g L
T T
g
=
g
2
]
E
@
H
AL AR R RN R R RSN R R ANAR ] ARSI R RRA RN AR R LS R SR B Nk & A N 2 s Y B
.
g
'
ES
W]
: MPN ! Wy U Ll v LI ! Kl
2
&
@
2
@ |
8
3
A T ...
g
=
g
H MMMHJ.JJ i il ot ol ul L
g il b " i b e e e B L T e e e
=]
z
=3 O ) O A SRS
g
0:03.00 0:03.50 0:04.00 [ ] 0:04.50 0:05.00 =
A B [=15]
B il <] 3.401805 4.372160 0.970355
@Al 1/U1@TRIONet_842 [V] 97.37301 -217.7935 -315.1665
@Al 1/11@TRIONet_842 [A] 1013892 1523478 2537370
@Al 1/13@TRIONet_843 [A] 0.235821 0.235821 0.000000

TRF Originator:
TRF No. VDE0124-100 VER.1.1 Page 114 of 248 Lyns-tci Technology Guangdong Co., Ltd.



LYNS-TC:

Report

No.: LS2A25112702EGDEO1

5.6.2.

Connecting conditions and synchronisation

Test: CMEO06-2BM250

fist

Reset time:

Limit:

Connecting conditions for

frequencies:

a) <47,45Hz No reconnection No resetting allowed
Switch to:

b) 247,55Hz 67 s 260s

c) >50,15Hz No reconnection No resetting allowed
Switch to:

d) <50,05Hz 72s 260s

Connecting conditions for

voltages:

e) 84% No reconnection No resetting allowed
Switch to:

f) 286% 61s 260s

a) 111% No reconnection No resetting allowed
Switch to:

h) <109% 69 s 260s

Test:

see points a) to h) for the test process.
The measurement was carried out with a programmable AC source.

e.g. connecting conditions for frequencies: Point a) and b). The AC source was programmed in such a way that
the first step of 230V/50Hz to 230V/47,0Hz resulted in a faulty disconnection. Thereafter the voltage and frequency
for 100s is set to 230V/47,45Hz. Switching on again is not permitted. After a lapse of 100s the voltage is set to
230V/47,55Hz. Setting again after 60s is permitted.

Assessment criterion:

After actuating the NS protection, it should be checked that the system can only be switched within the tolerance
ranges ((80% Un<U <110% Un) and (47,50Hz <f <50,10Hz)) at the earliest after 60s after voltage and frequency
has remained within the tolerance ranges.

Note:

The test results of the CME06-2BM250 can be applied to other units in the product series directly, since it is
identical in hardware and just power derated by software.
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Connecting conditions for frequencies: 47,55Hz

1800 51.00
1600 50.50
1400 50.00
1200 49.50
~
1000 49.00 L,
. )
2 800 4850 §
= =
600 48.00 ©
L
L
400 47.50
200 47.00
0 46.50
-200 46.00
0 200 400 600 800 1000 1200
Time[s]
PW] ====- P_limit[W] Frequency[Hz]
1800 52.00
1600
51.50
1400
1200
51.00 —,
N
1000 L
— )
2 800 5050 S
o
o
600 @
L
50.00 %
400
200
49.50
0
-200 49.00
0 200 400 600 800 1000
Time[s]
PW] ===-- P_limit[W] Frequency[Hz]
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Connecting conditions for voltages: 86%Un

1800 240
235
1600 30
1400 225
220
1200 215
1000 210 <
— 205 =
1]
=, 800 200 @
o e —
195 ©
600 190 =
400 185
180
200 175
0 170
165
-200 160
0 200 400 600 800 1000
Time[s]
PW] ===== P_limit[W] Voltage[V]
Connecting conditions for voltages: 109%Un
1800 270
1600 265
1400 260
1200 255
1000 250
— ‘o
=, 800 245 D
- 5
600 240 >
400 235
200 230
0 225
310s
-200 220
0 200 400 600 800 1000 1200
Time[s]
PW] ===== P_limit[W] Voltage[V]
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5.7 Evidence of Paye -Control

5.7.1 General P

The test serves to prove the requirements of VDE-AR-N 4105: 2018 - 11, 5.5.2. The Pav, e-monitoring may, but
does not have to be integrated into the PGU. If the Pave-monitoring is not as a unit built, but distributed over
several devices, the entire impact chain is analogous to the examination of NA protection including the
communicative Check coupling.

Prnom Pav, & ry
Netz

1,670

505 Aufzeich-
b nung

o .

PAVE
I_L. i 57.21b)
Regler Simulation
Last EZE ‘—J

1,067
5.7.21b) }i
Lastsprung 1.000
10 T
57.214a) | | L | | >
Primarenergie 0 3 10 iins
Bild 8 — Skizze des Priifaufbaus zur Priifung der Regeldynamik Bild 1 — Wirkleistungs-Grenzkurve fiir Erzeugungsanlagen

The PGU with any necessary additional components is installed according to the manufacturer's instructions and
parameterized so that the feed limitation Pav e is activated at = 60% P:e. The power jump can be simulated either
by a jump in the primary energy supply or by the fall of a load become:

a) Loss of load: The PGU is operated at nominal power. Via a load which is to be connected symmetrically to all
feeding phases parallel to the PGU, the power at the grid connection point is set to Pav, e with a tolerance of -2%.
At time t0, the load is switched off. The elimination of the load can also be simulated by an appropriate offset on
the power measurement signal.

b) Primary energy supply jump: The primary energy supply is adjusted so that the PGU supplies the power
Pave = 60% P with a tolerance of -2%. At the time t0, the primary energy supply is to be suddenly increased so
that the PGU can provide the rated output.

The closed loop must not be disconnected. Here, the sum of the effective active values of all 3 phases at the grid
connection point must be recorded for at least 15s from the power jump.
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LYNS-TC:

5.7.2.1 Test of control the dynamic

Parameter setting for testing
The Pav, e -control power was setting to 60%PrE through the parameter settling limitation feed power of maximum
total system power of smart power meter.

For step descripted of testing
Test a): Loss of load setting:
a) Adjust load with 40%PrE at least with a tolerance of +2% to make the active power at the meter position
to be Pav, e =60%PrE with a tolerance of —2%.
b) Waiting for the output power were stabilizing (keep at lease 60s) then sudden disconnected the load.

Test b): Primary energy supply jump
c) The primary energy supply is set so that the EZE feeds the power Pav, e = 60% P with a tolerance of
-2%.
d) Attime t0, the primary energy supply has to be increased by leaps and bounds so that the EZE can provide
the nominal output.
e) Waiting for the output power were stabilizing (keep at lease 60s) then sudden added the primary supply
to nominal power of EZE.

Assessment criterion:

The test in accordance with 5.7.2.1 is considered passed if the active power measured at the grid connection point
does not exceed the limit curve in VDE-AR-N 4105:2018-11, 5.5.2, Figure 1.

Note:

The test results of the CME06-2BM250 can be applied to other units in the product series directly, since it is
identical in hardware and just power derated by software.

5.7.2.1 Test a): Loss of load Pass
Pload Psum before disconnect the | Psuwm after disconnect the response time
W] load load [s]
W] W]
587 883 883 0,5
5.7.2.1 Test b): Primary energy supply jump Pass
The primary energy supply is set so that Setting the primary supply allows the EZE to response time
the EZE feeds the power PAV, E = 60% reach nominal power [s]
PrE with a tolerance of —2%.
Poc Psum Poc Psum
(W] W] W] W]
993 889 1514 888 0,2

Note:

Poc: setting value of the primary supply power
Psum: active power at the meter position
Pioad: setting value of the load power
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Diagram: Test a): Loss of load
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Diagram: Test b): Primary energy supply jump
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Pave -Control Logic

No Enable anti-backflow
function?
No Does it exceed the

llowable reverse power

L

Normal grid Limit to the maximum
connection allowable reverse
power immediately

End
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Datasheet of the Power monitoring unit and Current Transformer:

SDMO01 1P+N

Smart Energy Monitors with Split-core Current Transformers

Intelligenie Energiemonitore mil geeilten Kemstromiransfor matonen (DE) / Monitor di energia Intelligenti con Trasfomatori di corrente a nscleo
divise {IT) / Monitores de energla inieligentes con transformadornes de comiente de nibcleo dividido (ES) / Monitewrs d¥énergie intelligents avec
transformate ws de cowrant 4 noyvau fendu (FR) / Monitores de energia inteligenies com transformadones de comente de misclea divididao (PT)

Product Description

Produkibese hreibung (DE) / Descrizione del prodotio {IT) / Descripe ion del producta (ES )/ Description du produii (FR) 7/ Deserigio do produio (FT)

Split-come CTs
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(Monitoring moduleh

English {EX) Deutsch {DE) U talizna {ITy
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. Steckverhinder fur den Amschiuss van Connettare per il col legamemo del

2 Cannector for cursent tensformer connection -

Stromwandlkern

tras formatare di comrente:

Comector for RS485 commun kcation] op tional)
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3 (o kmaly {opzimale )
4 Reset bution ReetTmite Pulsnte di neset
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7 Product OR code Pk W IR=Cinde Codice QR dd prodotio
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Locking Clip for DIN rail mounting :?:fﬂl:fml:“mﬂ b DIN- Clipdi blxcaggio per montgzio su mixo DIN

10| Calibration 1D

Kalibrierung=10

10 di cal ihraciome:

11 Sl imcare CT locking clasp
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Fihhia di bloccaggio per CT a nudeno diviso

12 | Positive energy flow direction

Positive Energieflussrichiung

Direxione del fluso energetica

Espaiial {ES}

Francais (FR )

Fortuguss (FT)

1 Canector para conexion de tomas de voliag

Comnectew pour b connexion des pnses de
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TS i volagem
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7 Cadigo QR del producio Code QR du produi Ciadigo QR doproduio
5 Modelo del producto Modéle du pmoduit Moddo dopmoduta
Clip de bloqueo para montje en riel DN Clip de vermouilbxge pour maon e sur rail DN llijlgdetmnmcm P g o bl
10| 1D de calibraciin 1D de cal ibrage 1D de calibragdo
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* Comply with the phase and the neutral position.
Connect the N pole of the voliage measunament
comeciorn o phase voltege is striclly forbidden,
Pleme emsure that the splitscare curment
transfiomers not indirect contact with none
imsubaad conductos.

Dsmnnect the vohage tkeaffs af SOMO1
hefore performing the dielectric withstand fest ar
insulstion measuremenis.

* Limit the insulation messurements up to 500
vDC.

SDM01 can onby be installed upstream if
associded with a contactar, frequency comverter
r molor starters.

Bexchien Sie die Position der Phase und des
Neutra keiters. Es st strengstens verboten, den
NaPal des. Spannungsmessanschhsses mit der
Phoasens pannung zu verbinden.

Bitte stellen Sie sicher, dass die geteilen

Kenms tromirans fommetoren keinen direkien
Kontakt mit nicht salierien Leitern haben
Trennen Sie die Spannungsahgriffe des SDMO1,
hevor Sie die dieldtrische Festigheitprufung
oder Isolstionsmessungen durchfuhren.
Hex Sie die Isokbti I
mazcimal 300 VI,

S0M01 darf mr stromaufuwdrts nstl lert
werden, wenn es mit emem Schifnx, emem
Frequercumrichier oder einem Motorstarier
verbunden 1.

auf

= Rspettare |a posmione del b fase ¢ de neutra.
Callegane il polo N del connetiore di
misurarime della tensione dl tensione di fase e
sevemmente vielalo,

= 5i prega di assicurarsi che i tes formetari di
commenie @ mclen diviso non si2no n contaiio
direfio con condufion non iso kbt

= Diso i prelievidit del SDM01
prima di eseguire il test di rigid ia dielettrica o ke
misuractimni del §'iso memo.

& Limitare ke misuracioni dell sobmento finoa
0vDC.

= [1 SDM0 1 pud eszere installato salo a monte se
smociio 3 un contatione, un onmertdone di
frequenzs o avviaton di moton.

Cumplir con la pesicion de la fase v del neutra.
Conectar el palo N del conector de medicion de
valtue a la emskn de fase estd estridamentie
prahibida.

Par favar, aseminese de que ks trams formad ores
de comiente de micko divididono esténen
contacio dincto om conduciors no aslados.

¢ Desconectar las tomas de voltage del D01
anies de red tar b prueha de resistencia
diekéctinca o mediciones de asbmiento,
Limitar s medicdones de aslamiento hasta 300
VD,

E1530M01 solo puede ser mstalad o apuas amriba
51 esid ssoaado con un contsciorn, convertidar de
frecuencia o amancadores de motores.

Respectez la position de b phase et duneutre. 11
est simidement interdit de comnecter le pile N du
comedewr de mesumre de ension 3 kb tension de
phase.

Ve llez vons amsurer que les trams formatews de
corant & novau fendu ne sonit pes en contact
dizect avec des condudews non solkés.
Déconnectex les prises de tension du SDMO1
avam deffectuer le test de teme diglectrique ou
les mesures f sobtion.

Limitez les meswres disolation a 500 VD

Le SDM0] ne peut étre installé en amont que s'il
st msoaé & un comtacteur, un oonyest sseur de
fréquence ou des démameurs de mateur.

= Cumprrir com a posido da fse e do newtm.
Conectar o polo N do conector de medigho de
wvoliagem a valgem de fose € estriamente
pradhida,

= Par favor, certifiquesse de que os
tmnsformadares de comente de miclen dividido
o esicjam em coniio dircto com condhtones
nio sokdos

* Desoonectar as tomackes de volzgem do 30M01
amtes de realizr otesie de resisténcin diekétrica
ou medighes de isolamenia,

& Limitar 3 mediges de solbmento até 500 VDT

= {1 3D | 56 pode ser instabdo a montanie s
amocizdo 2 um ooniio, oonversar de frequéncia
o partide de moores.

Technical Data
Technische Daten (DE) # Caratteristiche tecnich {1T)/ Especificacionss #onicas { ES) / Carac#rigtiques techniques { FR)f Dados #enicos (PT)

* Rated operating voltxge U - .
220~-240 VAT phase toneutral, SV60 e

* Mo current .

BOATINAFHOASZS0A

hversvalitage categorny: 111

Fated msolating voltage L: 250

* Rated mpulse withstand volizge Uig,: 4 KV -

Pollution degree: 3

Protection degree [P20

* Energy mezsunament acouracy: 1%

» Meximum power comsumption: =2 VA -

Rated operating femperature: «25-70 °C .

Memnspanmmg L©

I20~240 VAC Phose u Newtml leiter, S0V060 He
Macimaler Swom 1
BIATI20ATH00A 250 A

Ihers pannungs kategiarie: 111
Memnisobtionsspanmng U : 250 ¥
BemessungsSwbspanmmg Ugg 4kY
Verschmutumgsgrad: 3

Schutzert: [P0

Cremouigket der Energiemessung: 1%
M. Stromaufnshme: =2 VA
Nemnhetrichsemperatur, «25~70°C

* Temsione nommnae U2
220~240 VAC Fase al nevtm, 5060 T
Comente massima 1,
BOATINAF200AF250 A

* Categpora sovratensione: 111

* Temsione solante nominale U: 250V

* Temsione di temia Jmpulso nominale Ugg: 4
kY

* (mdodi mquinemento: 3

* (mdodi protezione: [P0

* Meammement Accurscy: 1%

* Consumo massma: = 2 VA

* Temperaura nominzale di esercozia:
=2 5~70°C

* Tersdn nomimal 1 -
220~240 VAL fase al nevtm, 5040 He
Corrente maxima ks
BOAFIZDAFZO0A S50 A

+ Vohage nomimal 1" .
220240 VAT fise al neutra, 50060 Hx
* Comente maxims lga: .
BOAFIZ0AFID0ASISOA

Termion nommale de fonctionnement UnZ
2H0)~240 VAL phase au neutre, 30860 iz
Coumnt maxcimum Imane:
BOAFIZ0AFID0AFZS0A

* Categaoria de sohretensian: 111 * Catégorie de surfension: 111 * Categoria de sobeetensia: 111
* Vohaje askbnte nomina L 250V * Temsion d" isolement nominale U250 * Tersdn de isolamenio nomna U: 250V
* Vohaje de resistenciz a mpubsos Uy o 4EV * Rési e a la tension e Uimp: 4 kW * Temdn de impubso nominal U4 BV

* (irado de contaminecin: 3 -
* (irado de prateccian: P20

* Mezsuzment Acumcy: 1%
* Comsumo maximo de potencia: < 2VA .

Dege de pollution: 3
Degw de pratection : IP20
Précsionde b mesure de I énezie: 1%
Consommation maxmale ; =2 VA

= (Grau de poluigda; 3

* (irm de prmiegda: 1P20

* Mezsuement Accumcy: 1%

* Comumo maximo de poténcia: =2 VA

* Temperatura de operacikn nominal: * Tempémiure de foncti ent naminale: * Temperatura nominal de opengda:
2570 °C 2570 °C +25-70°C
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Installation and Connection

Installation und Anschluss (DE)/ Installazi ecollega (IT) / Instalacién y conexion ( ES) / Installation et raccordement ( FR) / Instalagdo e
ligagio (PT)
r
Upstream
Protection
Device

N L

r,n ACOIES
A NOTICE / HINWEIS / AVVISO/AVISO/AV] &, ARRE ~

* Voltage measurement must masch current * Dic Spanmungsmessung muss mit der *La dells one deve tspand
-L(), 0 X ] data 2 theransts L), um alls misurazione della comente « L (1), Vz (1z), per
carrectly. dektrische Daten koreekt zu messen. misurare carmetamente 1 dati elettncy
* Itcan cause product damage, if the blue cable for | * Eskann zu Produktschaden fuhren, wenn das * Collegare per errare 1l cavo blu della connessione
N is d %o phase condu by blaue Kabel fur den NeAnschh chentlich N ai condh i fase puo provocare dannial
mistake. mitden Phasenlesern verbunden wird. prodotio.
* Lamediian de voltage debe coincadir con b * La mesure de temsion doit carrespondze 2 b * Amedigho de tensdo deve carresponder a
med xn de comnente = L (1), para medr mesure de coumnt= L (1), pour mesurer medigdo de carrente = L. (1), para medir
los datas dé Jes données electrigy as dadas elétn
* H producto podria daflarse si1el cable azul de * Peutendommeger le produtt si ke cdble bleu du * O produto podera sofrer danos caso o cabo azul
canexian N se conecta por eror a bos branch Nest ¢ aux cond de pam 3o N scja do zas & de
de fase. phase par emewr. fase par engana,

o Install the Monitor / Installieren Sie den Monitor / Installa il monitor / Instala el monitor/ Installez le moniteur / Instale o monitor

/
LR o
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o Install the Cwrent Transformen’ Installienen Sie den Stronmwandler / Installare il trasformatone di cornente /
Instalar el transformador de comriente [ Installer le transformateur de courant / Instale o transformador de comene

L
° Instal] the Cwrent Transformer connector Installieren Sie den Stromwandleranse hluss f Installare il conmettore del

trasfrmatore di comrente JInstalar el conecion del ransformador de corriende / Instalar el conector del transformador de
cormiente / [nstale o conecior do tramsformador de comenie

44

° Install the voltage conncetor! Installieren Sie den Spannungssiecher / [nstallare il connettore di tensionse / l'¢_'l Al LDE -
Instalar el conector de voliaje / Installer le conmecieur de tension / Insiale o conecior de voltagem o -

& NOTICE f HINWEIS / AVVISO S AVISO [ AVIS /AVISO

& To gueranice mezsmement aowcy iis & Uim die Messgenouighen ou gewdhrlesten, & Per garantire [acouraiesza delle miswasion, s
recammended to keep the conductor adherem 1o wird empfiohlen, den Leiter mitowei raccamands di mamenese il condunore adesenie
the CThady by two fixing straps, see figure. Befestigungshandern am C=Kamper al corpo del CT condue cinghie di fisspmo,

fixiezen, siche Abhildung. viedere figum

® Pars garantizar b precisin de la medician, se * Pour garantir la précision des mesums, il est * Para garantir a precisdn da medigha, é

recamiend a mantener el conductor ad herido al recommandé de maintenir le conducteur recamendado manter o condwor adenente a0
cuerpodel CTcon dos comress de fijpciin, vea acdhérent aucorps du CTa lakde de deux copadoCT com duss comeins de fcagio, vejaa
la figura sangles de foation, vor b figure, figura
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5.7.2.2 Test disconnection function N/A

Test: Psum before energy jump Required energy jump Disconnection time

(W] (W] [s]
a) - - --
b) -- -- -
c) - - --
d) -- -- -

Diagram:

Assessment criterion:

The test according to 5.7.2.2 shall be deemed to have been passed if, in the case of a), there were no shutdowns
and, in the case of b), ¢) and d), a shutdown after the time t defined in Table 16.

Table 16
Test Rated Power Limit Disconnect time t
a) 0,98*Pave No disconnection
b) 1,02*Pave— 1,067*Pav,E t<10s + 0,2s
c) 1,067*Pave— 1,670*Pav,e t<3s+0,2s
d) 1,690*Pav.e t<0,2s

Note:

The EUT evaluated and tested the examination of regular dynamics used the P calculation check with a real
EZE according to requirement of VDE-AR-N 4105, 5.5.2.

The nominal output power of EZE declared by manufacture.
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5.8 Evidence dynamic grid support

5.8.1 General P
5.8.3 Testing of the dynamic grid support PGU Type 1 N/A
5.8.3 Testing of the dynamic grid support PGU Type 2 P
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5.8.1 General P

FRT test for three-phase symmetrical (Test ref no. x.1.x)

A Typ-A

LVRT test for two-phase asymmetrical fault (Test ref no. 1.3.x to 4.3.x)

Phase-to-earth voltages Phase angles

Test No. V/Vnom
U1/U1.nom U2/U2nom U3/U3nom Qu1 Pu2 Pu3

13,14,15 0,15+0,05 | 0,62+0,05 | 0,15+0,05 | 0,62 +0,05 | -143° | 120° 23°
23,24,33,341050+£0,05 | 0,76 +0,05 | 0,50+ 0,05 | 0,76 £0,05 | -131° | 120° 11°
43,44 0,50+0,05 | 0,93+0,05 | 0,85+0,05 | 0,93+0,05 | -123° | 120° 3°
Normal condition 1 1 1 1 -120° | 120° 0°

Typ-D

FRT test for two-phase asymmetrical fault (Test ref no. 5.3.x to 7.3.x)
Phase-to-earth voltages Phase angles

Test No. V/Vhom
U1/U1 nom U2/U2nom U3/U3nom Pu1 Pu2 @u3
53,54 1,25+0,05 | 1,08+0,05 | 1,25+0,05 | 1,06 +0,05 | -115° | -120° 6°
6.3,6.4 1,20+0,05 | 1,06 +0,05 | 1,20+ 0,05 | 1,056+0,05 | -116° | -120° 5°
7.3,7,4 1,15+0,05 | 1,04+0,05 | 1,15+0,05 | 1,04 +£0,05 | -117° | -120° 4°
Normal condition 1 1 1 1 -120° | 120° 0°

FRT test for two-phase asymmetrical fault (Test ref no. x.3.x)
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5.8.1 General P

Typ-B
UglU, I
i = &= Typ 2: 1-, 2- und 3-polige Fehler
1
P g e / 116 -~ S—
100 ms
1,0
088 7L
//
0,5
0,15
] //
4 015 05 10 15 2,0 25 30 e 5,0
] =
Beginn Netzfehler s
Legende
— & — FRT-Kurve fiir 1-, 2- und 3-polige Netzfehler
UG Effektivwert der aktuellen Spannung an den Generatorklemmen

Bild 12 - Fault-Ride-Through-Grenzkurve fiir den Spannungsverlauf an den Generatorklemmen
fiir eine Erzeugungseinheit vom Typ 2 und fiir Speicher

Figure 12 - Fault ride-through limit curve for the voltage curve at the generator terminals for a type 2 generation
unit and for storage
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5.8.3 Testing of the dynamic grid support P

For PGUs Type 2 and storage systems P

1-phase systems

CMEO06-2BM250

Test | Voltage dip | Dip | duration P set Q set Comment Recovery Test ref.
to [p.u.] type [s] point point response time [s] No.*
[p.u.] [p.u.] P 0

1 |0,15t00,25 A for 0,15 1 Otox0,1| Symmetric 0,761 -- 1.1
20,150

/ 0,2t0 0,6 0,593 -- 1.2

D1Y for 0,25 1 Asymmetric 0,693 - 1.3

20,500 | 0,2100,6 (frg}]psr;otrﬁgg' 0,568 - 1.4

D22 1 0,743 -- 15

2 | 0,50t00,60 A for 0,50 1 Max. Symmetric 0,787 9,555 2.1

=15 o206 | OV 0,818 | 9,725 2.2

/ i '~ | excited** i i

D1Y for 0,60 1 Asymmetric 0,664 9,786 2.3

22,000 | 021006 o | 0750 | 9514 | 24

3 |0,50to0 0,60 A for 0,50 1 Max. Symmetric 0,738 9,589 3.1

21 ,;500 0,210 0,6 e)‘jcr}?e%r** 0,600 | 9,297 3.2

D1V for 0,60 1 Asymmetric 0,738 9,807 3.3

2,000 | 0.21006 (frg;z?otn?gg' 0,709 | 9,764 3.4

4 |0,85t00,90 A =>60,000 1 Oto+0,1| Symmetric 0,623 -- 4.1

0,2t0 0,6 0,690 -- 4.2

D1V 1 Asymmetric 0,236 -- 4.3

0210056 oneiormen | 0190 | -~ | 44

5 |11,20t01,25 A =0,100 1 Oto+0,1| Symmetric 0,580 -- 5.1

0,210 0,6 0,746 -- 5.2

D1Y 1 Asymmetric 0,181 - 5.3

0,2t00,6 (frg'npsﬁlo’;ggg' 0,186 - 5.4

D22 1 0,688 -- 55

6 |1,15t01,20 A 25,000 1 Oto+0,1| Symmetric 0,658 -- 6.1

0,210 0,6 0,735 -- 6.2

D1V 1 Asymmetric 0,136 - 6.3

021006 Tontomeny | 0240 |~ | ea

7 1,10to 1,15 A 260,000 1 0to+0,1| Symmetric 0,708 -- 7.1

0,2t0 0,6 0,648 -- 7.2

D1V 1 Asymmetric 0,405 -- 7.3

sawos| |G T
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5.8.3 Testing of the dynamic grid support P

Note:

At lease the recording must begin at least 10s before the error occurs. After a faulty declaration (Voltage in the
range 0,85 Un <U < 1,1Un), the recording must continue for at least another 60s.

Behaviour during the network error:

No disconnection of the PGU during the voltage drops the grid. If the PGU disconnects from the grid, the time of
disconnection must be documented.

e Type 2 units and storage systems are not allowed to inject either active or reactive current during a line
voltage at the PGUs terminals below 0,8 Un and above 1,15 Un. This requirement is met if, in the event
of an under-/ under voltage dip, the injected current of the generating unit and / or the storage systems
does not exceed 20% of the rated current Ir and no more than 10% Ir after 0,06s after the occurrence of
this under-/ under voltage dip in any phase.

Behaviour after the end of the error:
e Not disconnection of the PGU within 60s after the end of the fault.

e Type 2 units and storage systems: Reaction time of active power up to 1s, Reaction time of reactive power
according to PT1 behaviour with 31 = 10s in accordance with VDE-AR-N 4105; 2018-11, 5.7.2.5

Table above shows test sequences for single-phase unit.
e 1 One-phase EZE are connected to the phase W and N for error pattern D1
e 2 One-phase EZE are connected to the phase V and N for error pattern D2
The test has been performed twice and only show one times tested result in the test report.

The test results of the CMEO06-2BM250 can be applied to other units in the product series directly, since it is
identical in hardware and just power derated by software.

ok
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5.8.3 For PGUs Type 2 and storage systems —no load P
CME06-2BM250
11
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LYNS-TC:

5.8.3 For PGUs Type 2 and storage systems —no load

CMEO06-2BM250
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5.8.3 For PGUs Type 2 and storage systems —no load P
CME06-2BM250
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5.8.3 For PGUs Type 2 and storage systems —no load

CMEO06-2BM250
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5.8.3 For PGUs Type 2 and storage systems —no load P
CME06-2BM250

7.1

A 843 (V] @Al  843[V] @Al 843 [V]

1000

® UL_tRMS_re@AC[V] ®U2_tRMS_re@AC[V] ®U3_tRMS_re@ACV] @ U_fund_SYM:_re@AC V]

7.3

®AIL/UL@TRIONet 854[V] @ AI1/U2@TRIONet B54[V] & AI1/UI@TRIONet 854 [V]

1000
B0 = === e e e e e e e e ke e
o
B R B e i e e B I
-1000 |
L - 153 ] 045 1 115 30 145 [ ]
®L1-L2[v] SL213[v] @L3-L1]V]
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5.8.3

For PGUs Type 2 and storage systems

CMEO06-2BM250

1.1
Condition
- - Measured value
Item No. Parameter Phase ref. Time ref. unit
0 Test number - - -- 11
1 Date - - yyyy.mm.dd 2026/2/9
2 Time (start of test) - - hh:mm:ss.f 13:31:10
3 Fault type (phase) - - -- A
4 Setting voltage depth Line to line - p.u. 0,15
5 Setting dip duration - -- 150
General 6 Point of fault entry Total - ms 44323
Info. 7 Point of fault clearance Total - ms 44473
Fault duration in empty
8 load test Total - ms 150
9 Total (Phase 1) 0,149
Total (Phase 2
10 Voltage depthvheightin Eph 3; tr100ms o t2 o 0,149
ota ase U
11 empty load test - t1-10s to t1 0,149
12 ositive 0,149
sequence
13 Phase 1 1,002
14 Voltage Phase 2 t1-10s to t1 p.u. 0,997
15 Phase 3 0,998
16 Current Pos. tl-S(i%rgri;o t- p.u. 0,990
Before dip
<tl 17 . Total 0,992
Active power t1-10s to t1 p.u.
18 Pos. 0,992
19 . Total 0,022
Reactive power t1-10s to t1 p.u.
20 Pos. 0,005
21 Coso Total t1-10s to t1 - 0,999
22 Phase 1 0,149
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 0,149
24 Phase 3 0,149
25 Phase 1 --
26 Line current Phase 2 t1+60ms p.u. --
During dip
tltot2 21 Phase 3 0,015
28 Phase 1 -
29 Line current Phase 2 t1+100ms p.u. --
30 Phase 3 0,019
31 . Total t1+100ms to t2- 0,000
Active power p.u.
32 Pos. 20ms 0,000
33 Phase 1 1,002
34 Voltage Phase 2 t2+3s to t2+10s p.u. 0,997
35 Phase 3 0,998
36 . Total 0,992
Active power t2+3s to t2+10s p.u.
. 37 Pos. 0,992
After dip
> t2 38 Active power rising time Total - s 0,761
39 ) Total 0,021
Reactive power t2+3s to t2+10s p.u.
40 Pos. 0,004
41 Reactive power rising time total - s -
PGU does not disconnect
42 from grid till 60s after fault B 12 10 12+60s Yes/No Yes
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CMEO06-2BM250

re@AC2 [V]

rc@AC2 [V]@ UL_tRMS.

FC@AC2 [V]® U2_RMS.

®U3_tRMS.

re@AC2 [W]

nd_...C2[var] @P1t

QL_fu

[(m]) A B Delta
Time [s] 0:44.506034 0:45.267377 0761344
B U1_tRMS_re@AC2 V] 2270331 230.3149 3281769
B U2_tRMS_re@AC2 [V] 229.5822 229.4824 -0.139786
B U3_tRMS_rc@AC2 V] 227.8938 229.6002 1.706436
WP1_t_rc@AC2 W] 0.168662 1449145 1448.977
Q1_fund_rc@AC2 [var] 133.4093 4.957042 -128.4522
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CMEO06-2BM250

1.2
Condition Measured value
Item No. Parameter Phase ref. Time ref. unit
0 Test number - - - 1,2
1 Date -- - yyyy.mm.dd 2026/2/9
2 Time (start of test) - - hh:mm:ss.f 11:03:18
3 Fault type (phase) - - - A
4 Setting voltage depth Line to line - p.u. 0,15
5 Setting dip duration - -- 150
General 6 Point of fault entry Total -- ms 30712
Info. 7 Point of fault clearance Total - ms 30862
8 Fault duration in empty Total _ ms 150
load test
9 Total (Phase 1) 0,150
Total (Phase 2)
10 Voltage depth/height in Total Ph 3 t1+10;)rr:js ot p.U 0,150
ota ase U
11 empty load test " t1-10s to t1 0,149
12 Positive 0,149
sequence
13 Phase 1 1,001
14 Voltage Phase 2 t1-10s to t1 p.u. 0,998
15 Phase 3 0,998
16 Current Pos. t1-500ms to t1- p.u. 0,298
) 100ms
Before dip
<tl 17 . Total 0,297
Active power t1-10s to t1 p.u.
18 Pos. 0,297
19 . Total 0,029
Reactive power t1-10s to t1 p.u.
20 Pos. 0,007
21 Coso Total t1-10s to t1 - 0,999
22 Phase 1 0,150
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 0,150
24 Phase 3 0,149
25 Phase 1 -
26 Line current Phase 2 t1+60ms p.u. -
During dip
t to 12 27 Phase 3 0,017
28 Phase 1 --
29 Line current Phase 2 t1+100ms p.u. -
30 Phase 3 0,016
31 Total ; 0,000
Active power t1+100ms to t2 p.u.
32 Pos. 20ms 0,000
33 Phase 1 1,001
34 Voltage Phase 2 t2+3s to t2+10s p.u. 0,998
35 Phase 3 0,998
36 . Total 0,297
Active power t2+3s to t2+10s p.u.
After dip 37 Pos. 0,297
>12 38 Active power rising time Total - s 0,593
39 Reactive power Total t2+3s to t2+10s p.u. 0,029
40 Pos. 0,006
41 Reactive power rising time total - s -
PGU does not disconnect
42 from grid till 60s after fault B {210 12+60s Yes/No Yes
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CMEO06-2BM250
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[m] A B Delta

Time[s] 0:30.889373 0:31.482856 0593483

®U1_tRMS_rc@AC [V] 2249352 2305444 5600283

8 U2_tRMS_rc@AC [V] 2273357 2309150 3579330

@ U3_tRMS_rc@AC [V] 2280969 2303750 2278137

®P1_t_rc@AC W] 10.89308 4345048 45,4878

Q1_fund_rc@AC [var] 1204421 1827777 138.7198
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CMEO06-2BM250

1.3
Condition
Measured value
Item No. Parameter Phase ref. Time ref. unit
0 Test number - - - 1,3
1 Date - - yyyy.mm.dd 2026/2/11
2 Time (start of test) - - hh:mm:ss.f 10:46:00
3 Fault type (phase) - - -- D1
4 Setting voltage depth Line to line - p.u. 0,15
5 Setting dip duration - - 150
General 6 Point of fault entry Total -- ms 32389
Info. 7 Point of fault clearance Total - ms 32539
8 Fault duration in empty Total _ ms 150
load test
9 Total (Phase 1) 0,617
Total (Phase 2
10 Voliage depthvheightin | Eph 3; t1+100ms to (2 » 0,152
ota ase U
11 empty load test i t1-10s to t1 0,617
12 Positive 0,428
sequence
13 Phase 1 1,001
14 Voltage Phase 2 t1-10s to t1 p.u. 0,997
15 Phase 3 1,001
16 Current Pos. t1-500ms to t1- p.u. 0,999
. 100ms
Before dip
<t1 17 ) Total 1,000
Active power t1-10s to t1 p.u.
18 Pos. 1,000
19 ) Total 0,018
Reactive power t1-10s to t1 p.u.
20 Pos. 0,003
21 Coso Total t1-10s to t1 -- 0,999
22 Phase 1 0,617
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 0,152
24 Phase 3 0,617
25 Phase 1 -
26 Line current Phase 2 t1+60ms p.u. --
During dip
tl to 12 27 Phase 3 0,080
28 Phase 1 -
29 Line current Phase 2 t1+100ms p.u. --
30 Phase 3 0,045
S Active power Tota t1+100ms to t2- p.u 0015
32 Pos. 20ms o 0,015
33 Phase 1 1,003
34 Voltage Phase 2 t2+3s to t2+10s p.u. 0,999
35 Phase 3 1,003
36 Total 1,000
Active power t2+3s to t2+10s p.u.
After dlp 37 Pos. 1,000
>12 38 Active power rising time Total - s 0,693
39 Reactive power Total t2+3s to t2+10s p.u. 0,018
40 Pos. 0,003
41 Reactive power rising time total - s -
PGU does not disconnect
42 from grid till 60s after fault B {210 12+60s Yes/No Yes
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re@AC[V]

@ U3_tRMS_rc@AC V] @U2_tRMS_rc@AC[V] @U1_tRMS,

ar]  ®P3_t_rc@AC W]

@ Q3_fund_...AC[w

[m] A B Delta

Time [s] 0:32.571949 0:33.265137 0.693188
®U1_tRMS_rc@AC [V] 227.8838 230.1994 2315628
8 U2_tRMS_rc@AC [V] 230.0080 2309191 0911133
@ U3_tRMS_rc@AC [V] 229.5096 230.9013 1391708
®P2_t_rc@AC W] 90.95095 1509.107 1418156
®Q3_fund_rc@AC [var] 14.54744 8971994 5575445
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1.4
Condition
- - Measured value
Item No. Parameter Phase ref. Time ref. unit
0 Test number - - - 14
1 Date - - yyyy.mm.dd 2026/2/11
2 Time (start of test) - - hh:mm:ss.f 10:48:42
3 Fault type (phase) - - - D1
4 Setting voltage depth Line to line -- p.u. 0,15
5 Setting dip duration - - 150
General 6 Point of fault entry Total - ms 29937
Info. 7 Point of fault clearance Total - ms 30087
Fault duration in empty
8 load test Total - ms 150
9 Total (Phase 1) 0,617
Total (Phase 2
10 Voltage depth/height in T EPh 3; tl+102rrlrzjs o2 p.U 0,152
ota ase -U.
11 empty load test - t1-10s to t1 0,617
12 Positive 0,247
sequence
13 Phase 1 1,000
14 Voltage Phase 2 t1-10s to t1 p.u. 0,998
15 Phase 3 1,000
16 Current Pos. t1-500ms to t1- p.u. 0,302
. 100ms
Before dip
<tl 17 . Total 0,301
Active power t1-10s to t1 p.u.
18 Pos. 0,301
19 . Total 0,029
Reactive power t1-10s to t1 p.u.
20 Pos. 0,007
21 Coso Total t1-10s to t1 - 0,999
22 Phase 1 0,617
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 0,152
24 Phase 3 0,617
25 Phase 1 --
26 Line current Phase 2 t1+60ms p.u. -
During dip
t to 2 27 Phase 3 0,081
28 Phase 1 --
29 Line current Phase 2 t1+100ms p.u. -
30 Phase 3 0,042
31 . Total t1+100ms to t2- 0,013
Active power .u.
32 P Pos. 20ms P 0,013
33 Phase 1 1,002
34 Voltage Phase 2 t2+3s to t2+10s p.u. 0,999
35 Phase 3 1,002
36 . Total 0,301
Active power t2+3s to t2+10s p.u.
37 Pos. 0,301
38 Active power rising time Total - s 0,568
39 . Total 0,028
Reactive power t2+3s to t2+10s p.u.
40 Pos. 0,007
41 Reactive power rising time total -- S --
PGU does not disconnect
42 from grid till 60s after fault B 1210 12+60s ves/No Yes
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CMEO06-2BM250

re@AC[V]

@ U3_tRMS_rc@AC V] @U2_tRMS_rc@AC[V] @U1_tRMS,

ar]  ®P3_t_rc@AC W]

@ Q3_fund_...AC[w

[m] A B Delta

Time [s] 0:30.121112 0:30.689610 0.568428
®U1_tRMS_rc@AC [V] 227.8823 2302290 2.346634
8 U2_tRMS_rc@AC [V] 287117 230.9266 2214051
@ U3_tRMS_rc@AC [V] 229.3926 230.7421 1340472
®P2_t_rc@AC W] 1028110 433.3490 330.5381
®Q3_fund_rc@AC [var] 2526478 -19.53990 -44.50468
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CMEO06-2BM250

1.5
Condition
Measured value
Item No. Parameter Phase ref. Time ref. unit
0 Test number - - - 15
1 Date -- -- yyyy.mm.dd 2026/2/11
2 Time (start of test) - - hh:mm:ss.f 13:46:02
3 Fault type (phase) - - - D2
4 Setting voltage depth Line to line -- p.u. 0,15
5 Setting dip duration - - 150
General 6 Point of fault entry Total - ms 44234
Info. 7 Point of fault clearance Total - ms 44384
Fault duration in empty
8 load test Total - ms 150
9 Total (Phase 1) 0,612
Total (Phase 2
10 Voliage depthvheightin | Eph 3; t1+100ms to 12 » 0,154
ota ase U
11 empty load test " t1-10s to t1 0,619
12 Positive 0,428
sequence
13 Phase 1 1,001
14 Voltage Phase 2 t1-10s to t1 p.u. 1,006
15 Phase 3 1,002
16 Current Pos. t1-500ms to t1- p.u. 0,984
. 100ms
Before dip
<tl 17 ) Total 0,990
Active power t1-10s to t1 p.u.
18 Pos. 0,990
19 . Total 0,019
Reactive power t1-10s to t1 p.u.
20 Pos. 0,003
21 Coso Total t1-10s to t1 - 0,999
22 Phase 1 0,610
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 0,154
24 Phase 3 0,619
25 Phase 1 --
26 Line current Phase 2 t1+60ms p.u. 0,015
During dip
tto 2 27 Phase 3 -
28 Phase 1 --
29 Line current Phase 2 t1+100ms p.u. 0,015
30 Phase 3 -
31 . Total t1+100ms to t2- 0,000
Active power p.u.
32 Pos. 20ms 0,000
33 Phase 1 1,001
34 Voltage Phase 2 t2+3s to t2+10s p.u. 1,006
35 Phase 3 1,002
36 . Total 0,990
Active power t2+3s to t2+10s p.u.
37 Pos. 0,990
38 Active power rising time Total -- S 0,743
39 Reactive power Total t2+3s to t2+10s p.u. 0,019
40 Pos. 0,003
41 Reactive power rising time total -- S --
PGU does not disconnect
42 from grid till 60s after fault B {2 to 12+60s Yes/No Yes
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re@AC[V]

@ U3_tRMS_rc@AC V] @U2_tRMS_rc@AC[V] @U1_tRMS,

£

2

2
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Pl

g

i S e e e e A

B e e S B R B e e

3

.

[ 223 BH] [2:3:: 0 4] 04450 0TS 0:4500 D 0.4525

[m] A B Delta
Time[s] 0:44.418282 0:45.161097 0.742815
®U1_tRMS_rc@AC [V] 227.8864 2301845 2208080
8 U2_tRMS_rc@AC [V] 2294980 2314288 1.930847
®U3_tRMS_rc@AC V] 2291440 2303887 1.244705
®P2_t_rc@AC W] 8188134 1514.546 1506.358
®0Q2_fund_rc@AC [var] 109.2256 12.44459 9678102
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2.1
Condition
Measured value
Item No. Parameter Phase ref. Time ref. unit
0 Test number - - - 2,1
1 Date - - yyyy.mm.dd 2026/2/11
2 Time (start of test) - - hh:mm:ss.f 14:21:34
3 Fault type (phase) - - - A
4 Setting voltage depth Line to line - p.u. 0,5
5 Setting dip duration - -- 1500
General 6 Point of fault entry Total -- ms 74102
Info. 7 Point of fault clearance Total - ms 75603
Fault duration in empty
8 load test Total - ms 1501
9 Total (Phase 1) 0,500
Total (Phase 2
10 Voltage depth/height in ot EPh 3; tl+102rrlrzjs ot p.U 0,498
otal ase -U.
11 empty load test - t1-10s to t1 0,497
12 Positive 0,496
sequence
13 Phase 1 1,002
14 Voltage Phase 2 t1-10s to t1 p.u. 0,998
15 Phase 3 0,998
16 Current Pos. t1-500ms to t1- p.u. 0,986
. 100ms
Before dip
<t1 17 ) Total 0,938
Active power t1-10s to t1 p.u.
18 Pos. 0,938
19 ) Total 0,318
Reactive power t1-10s to t1 p.u.
20 Pos. 0,310
21 Coso Total t1-10s to t1 -- 0,950
22 Phase 1 0,500
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 0,498
24 Phase 3 0,497
25 Phase 1 0,070
26 Line current Phase 2 t1+60ms p.u. --
During dip
t to 2 27 Phase 3 --
28 Phase 1 0,080
29 Line current Phase 2 t1+100ms p.u. --
30 Phase 3 --
31 Total t1+100ms to t2- 0,020
Active power .u.
32 P Pos. 20ms P 0,020
33 Phase 1 1,006
34 Voltage Phase 2 t2+3s to t2+10s p.u. 0,998
35 Phase 3 0,998
36 Total 0,938
Active power t2+3s to t2+10s p.u.
After dlp 37 Pos. 0,938
>12 38 Active power rising time Total - S 0,787
39 Reactive power Total t2+3s to t2+10s p.u. 0,320
40 Pos. 0,311
41 Reactive power rising time total - S 9,555
PGU does not disconnect
42 from grid till 60s after fault B t2 0 12+60s Yes/No Yes
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CMEO06-2BM250

rc@AC[V]

rc@AC[V] @ U1_tRMS.

rc@AC[V] @U2_tRMS._

rc@AC[W] @ U3_RMS.

©® Q1_fund_..AC[var] @P1t

m]

Time [s]
®U1_tRMS_rc@AC V]
®U2_tRMS_rc@AC [V]
8 U3_tRMS_rc@AC [V]
BP1_t_re@AC W]
®0Q1_fund_rc@AC [var]

11164104
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1461.907
114.0370

B

A |

PO

g 1

£ ol e

s

0

)

H

FAE | SEEECEEECEECERE

N B

H

£

= P

.

E

H

|

o IS0 m e

H

5 o |

3

.

z

[ E S| SEEEEEEEEREEREEE

)

@

e e
]

o

B e[

.

N

2

B

B s s i s B e e . S A

=4

.

11550 [ 75503 a] 1575 %00 2 [=] =0l

[(m] A B Delta
Time [s] 1:15.6233 11164104 07871
@ U1_tRMS_rc@AC [V] 222.3624 2314688 9.106323
®U2_tRMS_rc@AC [V] 257612 220.4931 3731005
@ U3_tRMS_rc@AC [V] 2269879 220.6524 2664474
®P1_t_rc@AC W] -13.14182 1461.907 1475.049
®Q1_fund_rc@AC [var] 3196233 1140370 82.07471
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[m] A B Delta
Time[s] 1156233 125.1787 95554
BU1_tRMS_rc@AC [V] 222.3624 231.3263 8.963882
B U2_tRMS_rc@AC [V] 2257612 229.4630 3701874
©U3_tRMS_rc@AC [V] 2269879 2295535 2.565536
@P1_t_rc@AC W] -13.14182 1411.388 1424.530
®Q1_fund_rc@AC [var] 31.96233 447.4734 4155111
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CMEO06-2BM250

2.2
Condition
Measured value
Item No. Parameter Phase ref. Time ref. unit
0 Test number - - - 2,2
1 Date - -- yyyy.mm.dd 2026/2/10
2 Time (start of test) - - hh:mm:ss.f 20:44:33
3 Fault type (phase) - - - A
4 Setting voltage depth Line to line -- p.u. 0,5
5 Setting dip duration - - 1500
General 6 Point of fault entry Total - ms 27960
Info. 7 Point of fault clearance Total - ms 29460
Fault duration in empty
8 load test Total - ms 1500
9 Total (Phase 1) 0,500
Total (Phase 2
10 Voltage deptheightin | Eph 3; t100ms to t2 o 0,498
ota ase U
11 empty load test i t1-10s to t1 0,497
12 Positive 0,496
sequence
13 Phase 1 1,001
14 Voltage Phase 2 t1-10s to t1 p.u. 0,998
15 Phase 3 0,998
16 Current Pos. t1-500ms to t1- p.u. 0,428
. 100ms
Before dip
<t1 17 ) Total 0,296
Active power t1-10s to t1 p.u.
18 Pos. 0,296
19 . Total 0,313
Reactive power t1-10s to t1 p.u.
20 Pos. 0,310
21 Coso Total t1-10s to t1 - 0,691
22 Phase 1 0,500
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 0,498
24 Phase 3 0,497
25 Phase 1 0,057
26 Line current Phase 2 t1+60ms p.u. -
During dip
tto 2 27 Phase 3 -
28 Phase 1 0,068
29 Line current Phase 2 t1+100ms p.u. --
30 Phase 3 -
31 . Total t1+100ms to t2- 0,019
Active power p.u.
32 Pos. 20ms 0,019
33 Phase 1 1,001
34 Voltage Phase 2 t2+3s to t2+10s p.u. 0,998
35 Phase 3 0,998
36 . Total 0,296
Active power t2+3s to t2+10s p.u.
After dlp 37 Pos. 0,296
>12 38 Active power rising time Total -- S 0,818
39 Reactive power Total t2+3s to t2+10s p.u. 0,279
40 Pos. 0,275
41 Reactive power rising time total -- S 9,725
a2 PGU does not disconnect _ 2 10 12+60s ves / No Yes
from grid till 60s after fault
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[m] A B Delta RMS
Time [s] 0295014 0:30.3190 08175
BU1_tRMS_rc@AC [V] 230.0611 230.1358 0.074753 2305531
B U2_tRMS_rc@AC [V] 208.0996 2294108 1311142 2201002
U3_tRMS_rc@AC [V] 208.3635 2295050 0.726471 2207999
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[(m] A B Delta RMS
Time[s] 0:29.5014 0:30.3190 08175

®U1_tRMS_rc@AC [V] 230.0611 230.1358 0.074753 230.5531
@ U2_tRMS_re@AC [V] 2280996 229.4108 1311142 229.1002
@ U3_tRMS_re@AC [V] 2288685 2295950 0.7264T1 229.7999
®P1_t_rc@AC W] 54.83836 4507327 395.8943 369.8805
@®Q1_fund_rc@AC [var] 3189112 101.2248 69.33370 57.95745
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gl
.
g 250+ - -
.
;‘ 150+ -
.
B
2 e
@EJ‘ 1267
2 s
.
_E'x 2501 -
3 s
.
0
[
Time [s] 0:29.5014 0:39.2262 9.7247
B U1_tRMS_rc@AC [V] 230.0611 2300433 -0.017807 230.1748
@ U2_tRMS_rc@AC [V] 228.0996 2294439 1344315 220.4290
@ U3_tRMS_rc@AC [V] 228.3685 229.5888 0.720230 2206268
®P1_t_rc@AC W] 54.83836 4437509 3889126 439.6456
.Qlifundir(@lﬂ [var] 3189112 4457983 413.9072 3455567
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2.3
Condition
- - Measured value
Item No. Parameter Phase ref. Time ref. unit
0 Test number - - -- 2,3
1 Date - - yyyy.mm.dd 2026/2/11
2 Time (start of test) - - hh:mm:ss.f 11:35:17
3 Fault type (phase) - - -- D1
4 Setting voltage depth Line to line - p.u. 0,5
5 Setting dip duration - - 1500
General 6 Point of fault entry Total - ms 30753
Info. 7 Point of fault clearance Total - ms 32254
Fault duration in empty
8 load test Total - ms 1501
9 Total (Phase 1) 0,759
Total (Phase 2)
10 Voltage depthiheightin | tr100ms o t2 o 0,499
ota ase U
11 empty load test i t1-10s to t1 0,759
12 Positive 0,382
sequence
13 Phase 1 1,001
14 Voltage Phase 2 t1-10s to t1 p.u. 0,997
15 Phase 3 1,001
16 Current Pos. t1-500ms to t1- p.u. 0,993
) 100ms
Before dip
<t1 17 ) Total 0,937
Active power t1-10sto t1 p.u.
18 Pos. 0,937
19 ) Total 0,317
Reactive power t1-10sto t1 p.u.
20 Pos. 0,314
21 Coso Total t1-10s to t1 - 0,948
22 Phase 1 0,759
23 Voltage Phase 2 t1+100ms to t2- p.u. 0,499
20ms
24 Phase 3 0,759
25 Phase 1 --
26 Line current Phase 2 t1+60ms p.u. -
During dip
t to 2 27 Phase 3 0,093
28 Phase 1 -
29 Line current Phase 2 t1+100ms p.u. --
30 Phase 3 0,043
31 Total - 0,029
Active power t1+100ms to t2 p.u.
32 Pos. 20ms 0,029
33 Phase 1 1,002
34 Voltage Phase 2 t2+3s to t2+10s p.u. 0,998
35 Phase 3 1,002
36 . Total 0,950
Active power t2+3s to t2+10s p.u.
. 37 Pos. 0,950
After dip
> t2 38 Active power rising time Total - S 0,664
39 Total 0,276
Reactive power t2+3s to t2+10s p.u.
40 Pos. 0,274
41 Reactive power rising time total - s 9,786
PGU does not disconnect
42 from grid till 60s after fault B 12 0 12+60s ves/No ves
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Time [s] 0:32.2825 0:32.9468 0.6642
B U1_tRMS_re@AC [V] 229.399% 2302511 0.851501
8 U2_tRMS_rc@AC [V] 2204282 230.9276 1.499390
@ U2_tRMS_rc@AC [V] 220.9836 230.7860 0.802399
@P3_t_rc@AC W] 70.82664 446.4591 3756325
®Q3_fund_rc@AC [var] -1.586560 7252797 7451453

2

H

®

o

H

H]

o

3

.

=

2

]

@

o

H

E

3

H

2

H

]

FC@AC[W]  ®U3_RMS

®p3 ¢

ar]

7

<

2

H

il

3

.
[m] A B Delta
Time [s] 0:32.2825 0:32.9468 0.6642
@ U1_tRMS_rc@AC [V] 2293996 2302511 0.851501
@ U2_tRMS_rc@AC [V] 2204282 2300276 1.490390
@ U3_tRMS_rc@AC [V] 2299836 2307860 0.802399
@P3_t_rc@AC [W] 70.82664 446.4591 3756325
®Q3_fund_rc@AC [var] ~1.586560 T2.92797 7451453
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re@AC[V]

FC@AC[V] ®U2_tRMS_rc@AC[V] @ UL_tRMS

®U3_tRMS._

re@AC [W]

© Q3 fund_..AC[var] @P3t

[(m]) A B Delta
Time [s] 0:32.2825 0:42.0685 9.7860

B U1_tRMS_re@AC [V] 229.399% 2302814 0.881821
®U2_tRMS_rc@AC [V] 229.4282 2309674 1.539185
B U3_tRMS_rc@AC [V] 229.9836 230.7586 0.773070
®P3_t_rc@AC W] T0.82664 438.1326 367.3060
®Q3_fund_rc@AC [var] -1.586560 4454966 447.0831
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2.4
Condition
Measured value
Item No. Parameter Phase ref. Time ref. unit
0 Test number - - - 2,4
1 Date - -- yyyy.mm.dd 2024/11/15
2 Time (start of test) - - hh:mm:ss.f 11:06:05
3 Fault type (phase) - - - D1
4 Setting voltage depth Line to line - p.u. 0,5
5 Setting dip duration -- -- 1500
General 6 Point of fault entry Total - ms 35863
Info. 7 Point of fault clearance Total - ms 37364
8 Fault duration in empty Total _ ms 1501
load test
9 Total (Phase 1) 0,759
Total (Phase 2)
10 Voltage depth/height in Total (Ph 3 t1+10;)rr:js ot p.U 0,499
ota ase U
11 empty load test i t1-10s to t1 0,759
12 Positive 0,381
sequence
13 Phase 1 1,000
14 Voltage Phase 2 t1-10s to t1 p.u. 0,997
15 Phase 3 1,000
16 Current Pos. t1-500ms to t1- p.u. 0,424
) 100ms
Before dip
<tl 17 . Total 0,293
Active power t1-10s to t1 p.u.
18 Pos. 0,293
19 . Total 0,309
Reactive power t1-10s to t1 p.u.
20 Pos. 0,306
21 Coso Total t1-10s to t1 - 0,693
22 Phase 1 0,759
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 0,499
24 Phase 3 0,759
25 Phase 1 -
26 Line current Phase 2 t1+60ms p.u. -
During dip
t to 12 27 Phase 3 0,067
28 Phase 1 --
29 Line current Phase 2 t1+100ms p.u. -
30 Phase 3 0,040
31 Total ; 0,028
Active power t1+100ms to t2 p.u.
32 Pos. 20ms 0,028
33 Phase 1 1,001
34 Voltage Phase 2 t2+3s to t2+10s p.u. 0,998
35 Phase 3 1,001
36 . Total 0,293
Active power t2+3s to t2+10s p.u.
After dlp 37 Pos. 0,293
>12 38 Active power rising time Total - s 0,750
39 Reactive power Total t2+3s to t2+10s p.u. 0,306
40 Pos. 0,303
41 Reactive power rising time total - s 9,514
PGU does not disconnect
42 from grid till 60s after fault B {2 10 12+60s Yes/No Yes
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re@AC[V]
L

g

FC@AC[V] ®U2_tRMS_rc@AC[V] @ UL_tRMS

®U3_tRMS._

re@AC [W]

® 03 fund_..AC[var] ®P3t

[(m]) A B Delta

Time[s] 0:37.3844 0:38.1341 0.7497

B U1_tRMS_re@AC [V] 229.2856 230.1881 0.902451
®U2_tRMS_rc@AC [V] 229.5533 230.8965 1.343170
B U3_tRMS_rc@AC [V] 229.8190 2309168 1.097778
®P3_t_rc@AC W] 57.02929 1518.609 1461.580
®Q3_fund_rc@AC [var] 35.99686 110.3018 74.30490

re@AC V]

FC@AC[V] SU1_tRMS

@AC[V] ®U2_RMS._

FC@AC[W]  ®U3_RMS

®p3 ¢

ar]

Q3 _fund_...AC(v.

[m] A B Delta

Time [s] 0:37.3844 0:38.1341 0.7497

@ U1_tRMS_rc@AC [V] 2292856 230.1881 0.802451
8 U2_tRMS_rc@AC [V] 229.5533 230.8965 1343170
@ U3_tRMS_rc@AC [V] 229.8190 2303168 1.097778
@P3_t_rc@AC [W] 57.02929 1518.609 1461.580
®Q3_fund_rc@AC [var] 3599686 110.3018 7430490
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re@AC[V]

FC@AC[V] ®U2_tRMS_rc@AC[V] @ UL_tRMS

®U3_tRMS._

re@AC [W]

© Q3 fund_..AC[var] @P3t

[(m]) A B Delta

Time [s] 0:37.3844 0:46.8982 9.5137
B U1_tRMS_rc@AC [V] 229.2856 2301992 0.913589
B U2_tRMS_rc@AC [V] 229.5533 230.8820 1308659
BU3_tRMS_rc@AC [V] 229.8190 230.8812 1062195
®P3_t_rc@AC W] 57.02929 1419.064. 1362.085
®Q3_fund_rc@AC [var] 35.99686 454,9364 4189395
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3.1
Condition
Measured value
Item No. Parameter Phase ref. Time ref. unit
0 Test number - - - 31
1 Date - - yyyy.mm.dd 2026/2/11
2 Time (start of test) - - hh:mm:ss.f 14:25:27
3 Fault type (phase) - - - A
4 Setting voltage depth Line to line - p.u. 0,5
5 Setting dip duration - -- 1500
General 6 Point of fault entry Total -- ms 31361
Info. 7 Point of fault clearance Total - ms 32862
Fault duration in empty
8 load test Total - ms 1501
9 Total (Phase 1) 0,500
Total (Phase 2
10 Voltage depth/height in ot EPh 3; tl+102rrlrzjs ot p.U 0,498
otal ase -U.
11 empty load test - t1-10s to t1 0,497
12 Positive 0,496
sequence
13 Phase 1 1,002
14 Voltage Phase 2 t1-10s to t1 p.u. 0,997
15 Phase 3 0,998
16 Current Pos. t1-500ms to t1- p.u. 0,997
. 100ms
Before dip
<t1 17 ) Total 0,946
Active power t1-10s to t1 p.u.
18 Pos. 0,946
19 ) Total -0,321
Reactive power t1-10s to t1 p.u.
20 Pos. -0,309
21 Coso Total t1-10s to t1 -- 0,950
22 Phase 1 0,500
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 0,498
24 Phase 3 0,497
25 Phase 1 0,084
26 Line current Phase 2 t1+60ms p.u. --
During dip
t to 2 27 Phase 3 --
28 Phase 1 0,086
29 Line current Phase 2 t1+100ms p.u. --
30 Phase 3 --
31 Total t1+100ms to t2- 0,020
Active power .u.
32 P Pos. 20ms P 0,020
33 Phase 1 1,006
34 Voltage Phase 2 t2+3s to t2+10s p.u. 0,997
35 Phase 3 0,998
36 Total 0,946
Active power t2+3s to t2+10s p.u.
After dip 37 Pos. 0,946
>12 38 Active power rising time Total - S 0,738
39 Reactive power Total t2+3s to t2+10s p.u. 0,320
40 Pos. -0,308
41 Reactive power rising time total - S 9,589
PGU does not disconnect
42 from grid till 60s after fault B t2 0 12+60s Yes/No Yes
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re@AC[V]

rC@AC[V] ®UL_tRMS.

rC@ACV] ®U2_RMS
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:_rc@AC [W]
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® Q1_fund_...AC(w:
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Time[s]

®U1_tRMS_rc@AC V]
®U2_tRMS_rc@AC [V]
8 U3_tRMS_rc@AC [V]
BP1_t_re@AC W]
®0Q1_fund_rc@AC [var]

re@AC[V]

r@AC[V] ®UL_RMS.

@ U3_tRMS_rc@AC [V] @U2_tRMS
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[(m] A B Delta
Time [s] 0:28.8408 0:29.5786 07378
®U1_tRMS_rc@AC [V] 220.4493 2313847 1.835410
®U2_tRMS_rc@AC [V] 2282603 2293637 1.103409
@ U3_tRMS_rc@AC [V] 2283576 2296340 1.276459
®P1_t_rc@AC W] 59.64672 1450.862 1401215
®Q1_fund_rc@AC [var] 4620910 9884355 145.0927
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[m] A B Delta

Time [s] 0:28.8408 0:38.4302 9.5884

BU1_tRMS_rc@AC [V] 2294493 2313056 1.856293

B U2_tRMS_rc@AC [V] 2282603 220.3974 1137177

U3_tRMS_rc@AC [V] 228.3576 229.6610 1.303467

®P1_t_rc@AC W] 59.64672 1422.543 1362.8%

®Q1_fund_rc@AC [var] 4620910 4352215 -491.4706
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3.2
Condition
Measured value
Item No. Parameter Phase ref. Time ref. unit
0 Test number - - - 3,2
1 Date - -- yyyy.mm.dd 2026/2/10
2 Time (start of test) - - hh:mm:ss.f 20:52:43
3 Fault type (phase) - - - A
4 Setting voltage depth Line to line -- p.u. 0,5
5 Setting dip duration - - 1500
General 6 Point of fault entry Total - ms 40696
Info. 7 Point of fault clearance Total - ms 42196
Fault duration in empty
8 load test Total - ms 1500
9 Total (Phase 1) 0,500
Total (Phase 2
10 Voltage deptheightin | Eph 3; t100ms to t2 o 0,498
ota ase U
11 empty load test i t1-10s to t1 0,497
12 Positive 0,496
sequence
13 Phase 1 1,001
14 Voltage Phase 2 t1-10s to t1 p.u. 0,997
15 Phase 3 0,999
16 Current Pos. t1-500ms to t1- p.u. 0,440
. 100ms
Before dip
<tl 17 ) Total 0,306
Active power t1-10s to t1 p.u.
18 Pos. 0,306
19 ) Total -0,322
Reactive power t1-10s to t1 p.u.
20 Pos. -0,317
21 Coso Total t1-10s to t1 - 0,694
22 Phase 1 0,500
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 0,498
24 Phase 3 0,497
25 Phase 1 0,061
26 Line current Phase 2 t1+60ms p.u. -
During dip
tto 2 27 Phase 3 -
28 Phase 1 0,068
29 Line current Phase 2 t1+100ms p.u. --
30 Phase 3 -
31 . Total t1+100ms to t2- 0,020
Active power p.u.
32 Pos. 20ms 0,020
33 Phase 1 1,001
34 Voltage Phase 2 t2+3s to t2+10s p.u. 0,998
35 Phase 3 0,999
36 . Total 0,303
Active power t2+3s to t2+10s p.u.
After dlp 37 Pos. 0,303
>12 38 Active power rising time Total -- S 0,600
39 Reactive power Total t2+3s to t2+10s p.u. 0,201
40 Pos. -0,194
41 Reactive power rising time total -- S 9,297
a2 PGU does not disconnect _ 2 10 12+60s ves / No Yes
from grid till 60s after fault
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RMS_rct

@AC[V] Su2

@ U3_tRMS _rc/
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_t_re

[var] ®P1

fund_...AC

oo

m]

Time [s]
®U1_tRMS_rc@AC V]
®U2_tRMS_rc@AC [V]
8 U3_tRMS_rc@AC [V]
BP1_t_re@AC W]
®0Q1_fund_rc@AC [var]

RMS_rc@AC [V]

@AC[V] ®UL

RMS_rcf

@AC[V] SU2

@ U3_tRMS _rc

@AC[W]

et

[var] ®P1

fund_...AC

g

oo

[m]

Time [s]
®U1_tRMS_rc@AC V]
®U2_tRMS_rc@AC [V]
8 U3_tRMS_rc@AC [V]
BP1_t_re@AC W]
®0Q1_fund_rc@AC [var]

2085215
42.16756
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3.3
Condition
Measured value
Item No. Parameter Phase ref. Time ref. unit
0 Test number - - - 3,3
1 Date -- -- yyyy.mm.dd 2026/2/11
2 Time (start of test) - - hh:mm:ss.f 13:24:07
3 Fault type (phase) - - - D1
4 Setting voltage depth Line to line -- p.u. 0,5
5 Setting dip duration -- -- 1500
General 6 Point of fault entry Total - ms 24273
Info. 7 Point of fault clearance Total - ms 25773
Fault duration in empty
8 load test Total - ms 1500
9 Total (Phase 1) 0,759
Total (Phase 2
10 Volage depthvheightin | ——— Eph 3; tr100ms to t2 o 0,499
otal ase -u.
11 empty load test " t1-10s to t1 0,759
12 Positive 0,381
sequence
13 Phase 1 1,001
14 Voltage Phase 2 t1-10s to t1 p.u. 0,998
15 Phase 3 1,001
16 Current Pos. t1-500ms to t1- p.u. 0,999
. 100ms
Before dip
<t1 17 ) Total 0,947
Active power t1-10s to t1 p.u.
18 Pos. 0,947
19 ) Total -0,318
Reactive power t1-10s to t1 p.u.
20 Pos. -0,313
21 Coso Total t1-10s to t1 - 0,950
22 Phase 1 0,759
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 0,499
24 Phase 3 0,759
25 Phase 1 --
26 Line current Phase 2 t1+60ms p.u. -
During dip
tltot2 21 Phase 3 0,065
28 Phase 1 --
29 Line current Phase 2 t1+100ms p.u. --
30 Phase 3 0,039
31 . Total t1+100ms to t2- 0,026
Active power p.u.
32 Pos. 20ms 0,026
33 Phase 1 1,002
34 Voltage Phase 2 t2+3s to t2+10s p.u. 0,998
35 Phase 3 1,002
36 ) Total 0,949
Active power t2+3s to t2+10s p.u.
After dlp 37 Pos. 0,949
>12 38 Active power rising time Total -- S 0,738
39 Reactive power Total t2+3s to t2+10s p.u. 0,269
40 Pos. -0,264
41 Reactive power rising time total -- S 9,807
PGU does not disconnect
42 from grid till 60s after fault B {2 to 12+60s Yes/No Yes
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[(m]) A B Delta
Time [s] 0:25.7940 0:26.5319 0.7373
B U1_tRMS_re@AC [V] 2280994 230.1797 2.080353
8 U2_tRMS_rc@AC [V] 2289287 2309341 2.005386
®U3_tRMS_rc@AC [V] 294162 2308973 1481094
@P3_t_rc@AC W] 52.19680 1519.687 1467490
®Q3_fund_rc@AC [var] 43.68500 93.30674 1369917

re@AC V]

FC@AC[V] SU1_tRMS

@AC[V] ®U2_RMS._

FC@AC[W]  ®U3_RMS

®p3 ¢

ar]

Q3 _fund_...AC(v.

[m]

Time [s]
®U1_tRMS_rc@AC [V]
8 U2_tRMS_rc@AC [V]
B U3_tRMS_rc@AC [V]
®P3_t_re@AC W]
®Q2_fund_rc@AC [var]

1519.687
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[(m]) A B Delta

Time [s] 0:25.7940 0:35.6010 '9.8069

B U1_tRMS_re@AC [V] 2280994 230.1249 2.025467

8 U2_tRMS_rc@AC [V] 228.9287 2309169 1.988190

®U3_tRMS_rc@AC [V] 294162 2308912 1.475006

@P3_t_rc@AC W] 52.19680 1438.682 1386.485

®Q3_fund_rc@AC [var] 43.68500 4428341 -486.5191
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3.4
Condition
- - Measured value
Item No. Parameter Phase ref. Time ref. unit
0 Test number - - - 34
1 Date - - yyyy.mm.dd 2026/2/11
2 Time (start of test) - - hh:mm:ss.f 13:31:30
3 Fault type (phase) - - - D1
4 Setting voltage depth Line to line - p.u. 0,5
5 Setting dip duration - - 1500
General 6 Point of fault entry Total -- ms 30968
Info. 7 Point of fault clearance Total - ms 32469
Fault duration in empty
8 load test Total - ms 1501
9 Total (Phase 1) 0,759
Total (Phase 2
10 Voltage depth/height in ot EPh 3; tl+10;)rr:1ds o2 p.U 0,499
otal ase -u.
11 empty load test - t1-10s to t1 0,759
12 Positive 0,381
sequence
13 Phase 1 1,000
14 Voltage Phase 2 t1-10s to t1 p.u. 0,998
15 Phase 3 1,000
16 Current Pos. t1-500ms to t1- p.u. 0,453
. 100ms
Before dip
<tl 17 ) Total 0,305
Active power t1-10s to t1 p.u.
18 Pos. 0,305
19 ) Total -0,329
Reactive power t1-10s to t1 p.u.
20 Pos. -0,324
21 Coso Total t1-10s to t1 - 0,686
22 Phase 1 0,759
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 0,499
24 Phase 3 0,759
25 Phase 1 --
26 Line current Phase 2 t1+60ms p.u. -
During dip
tlto 12 27 Phase 3 0,067
28 Phase 1 --
29 Line current Phase 2 t1+100ms p.u. -
30 Phase 3 0,042
31 . Total t1+100ms to t2- 0,026
Active power .u.
32 P Pos. 20ms P 0,026
33 Phase 1 1,001
34 Voltage Phase 2 t2+3s to t2+10s p.u. 0,999
35 Phase 3 1,001
36 . Total 0,305
Active power t2+3s to t2+10s p.u.
. 37 Pos. 0,305
After dip
> t2 38 Active power rising time Total - s 0,709
39 Reactive power Total t2+3s to t2+10s p.u. 0,277
40 Pos. -0,271
a1 Reactive power rising total _ s 9764
time
PGU does not disconnect
42 from grid till 60s after fault B 1210 12+60s Yes/No Yes

Lyns-tci Technology Guangdong Co., Ltd.
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@Acv]

RMS_ref

@AC[V] ®UL

RMS_rc/

@AC[V] ®U2

®U3_IRMS_rc

rc@AC[W]

[varl  ®P3

fund_....AC

g
g

o0

Time [] 0:32.4916 0:33.2006 0.7080

@ U1_tRMS_re@AC [V] 2293713 230.2464 0.875061
©U2_tRMS_rc@AC [V] 229.3387 230.9537 1615036
@ U2_tRMS_rc@AC [V] 229.9321 230.8489 0.916870
®P3_t_rc@AC W] 82.33790 4455500 3632121
®Q3_fund_rc@AC [var] 7.022015 -104.9365 -111.9505

@AcIv]

RMS_rc/

@AC(V] SUL

RMS_ref

@AC[V] @2

RMS_rcf

@AC[W] @U3

®03 ¢ i

# Q3 _fund_...AC[var]

[m] A B Delta

Time [s] 0:32.4916 0:33.2006 0.7090

@ U1_tRMS_rc@AC [V] 2203713 2302464 0.875061
8 U2_tRMS_rc@AC [V] 229.3387 2309537 1615036
@ U3_tRMS_rc@AC [V] 2299321 230.8489 0.916870
@P3_t_rc@AC [W] 82.33790 4455500 3632121
®Q3_fund_rc@AC [var] T7.022915 -104.9365 -111.9595
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re@AC[V]

FC@AC[V] ®U2_tRMS_rc@AC[V] @ UL_tRMS

®U3_tRMS._

re@AC [W]

© Q3 fund_..AC[var] @P3t

[(m]) A B Delta
Time[s] 0:32.4918 0:42.2561 97644

B U1_tRMS_re@AC [V] 229.3809 230.1366 0.755676
®U2_tRMS_rc@AC [V] 229.3429 2309747 1.631760
B U3_tRMS_rc@AC [V] 229.9396 230.8244 0.884766
®P3_t_rc@AC W] 85.14867 456.3401 3711915
®Q3_fund_rc@AC [var] 5.978226 ~455.1069 -461.0851

TRF Originator:
TRF No. VDE0124-100 VER.1.1 Page 186 of 248 Lyns-tci Technology Guangdong Co., Ltd.



LYNS-TC:

Report No.: LS2A25112702EGDEO1

5.8.3

For PGUs Type 2 and storage systems

CMEO06-2BM250

4.1
Condition
Measured value
Item No. Parameter Phase ref. Time ref. unit
0 Test number - - - 4,1
1 Date - - yyyy.mm.dd 2026/2/9
2 Time (start of test) - - hh:mm:ss.f 10:39:27
3 Fault type (phase) - - - A
4 Setting voltage depth Line to line - p.u. 0,85
5 Setting dip duration - -- 60000
General 6 Point of fault entry Total -- ms 30310
Info. 7 Point of fault clearance Total - ms 90312
Fault duration in empty
8 load test Total - ms 60002
9 Total (Phase 1) 0,855
Total (Phase 2
10 Voltage depthvheight in | —— IEPh 3; t100ms to t2 o 0,848
otal ase -u.
11 empty load test i t1-10s to t1 0,848
12 Positive 0,847
sequence
13 Phase 1 1,001
14 Voltage Phase 2 t1-10s to t1 p.u. 0,997
15 Phase 3 0,998
16 Current Pos. t1-500ms to t1- p.u. 0,989
. 100ms
Before dip
<t1 17 ) Total 0,991
Active power t1-10s to t1 p.u.
18 Pos. 0,991
19 . Total 0,023
Reactive power t1-10sto t1 p.u.
20 Pos. 0,005
21 Coso Total t1-10s to t1 - 0,999
22 Phase 1 0,855
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 0,848
24 Phase 3 0,848
25 Phase 1 1,249
26 Line current Phase 2 t1+60ms p.u. -
During dip
tl to 12 27 Phase 3 -
28 Phase 1 1,205
29 Line current Phase 2 t1+100ms p.u. --
30 Phase 3 -
31 . Total t1+100ms to t2- 0,990
Active power p.u.
32 Pos. 20ms 0,990
33 Phase 1 1,002
34 Voltage Phase 2 t2+3s to t2+10s p.u. 0,998
35 Phase 3 0,998
36 ) Total 0,991
Active power t2+3s to t2+10s p.u.
After dlp 37 Pos. 0,991
>12 38 Active power rising time Total - S 0,623
39 Reactive power Total t2+3s to t2+10s p.u. 0,020
40 Pos. 0,004
41 Reactive power rising time total - S --
PGU does not disconnect
42 from grid till 60s after fault B {210 12+60s Yes/No Yes
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30 0:45 bE 115 2 /B 45
[m] A B Delta
Time [s] 1:30.33766 1:30.96076 062308
BU1_tRMS_rc@AC2 [V] 230.0900 2304575 0.367452
B U2_tRMS_rc@AC2 [V] 229.1376 229.4505 0312043
®U3_tRMS_rc@AC2 [V] 2292977 229.6561 0.358490
@P1_t_rc@AC2 [W] 1646.480 1485.371 -161.1093
Q1_fund_rc@AC2 [var] 137.5703 40.43512 -97.07513
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[(m] A B Delta
Time [s] 1:30.33766 1:30.96076 062309
®U1_tRMS_rc@AC2 V] 230.0000 2304575 0.367462
@ U2_tRMS_rc@AC2 [V] 220.1376 2204505 0312043
@ U3_tRMS_rc@AC2 [V] 2292077 2206561 0.355450
®P1_t_rc@AC2 [W] 1646.480 1485371 -161.1093
Q1_fund_rc@AC2 [var] 1375703 4049512 -97.07513
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4.2
Condition
Measured value
Item No. Parameter Phase ref. Time ref. unit
0 Test number - - - 4,2
1 Date -- -- yyyy.mm.dd 2026/2/9
2 Time (start of test) - - hh:mm:ss.f 10:44:28
3 Fault type (phase) - - - A
4 Setting voltage depth Line to line -- p.u. 0,85
5 Setting dip duration -- -- 60000
General 6 Point of fault entry Total - ms 39432
Info. 7 Point of fault clearance Total - ms 99432
Fault duration in empty
8 load test Total - ms 60000
9 Total (Phase 1) 0,853
Total (Phase 2
10 Voliage depthvheightin | ——— Eph 3; t100ms to t2 o 0,848
otal ase -u.
11 empty load test " t1-10s to t1 0,848
12 Positive 0,846
sequence
13 Phase 1 1,001
14 Voltage Phase 2 t1-10s to t1 p.u. 0,998
15 Phase 3 0,998
16 Current Pos. t1-500ms to t1- p.u. 0,298
. 100ms
Before dip
<t1 17 ) Total 0,298
Active power t1-10s to t1 p.u.
18 Pos. 0,298
19 . Total 0,030
Reactive power t1-10s to t1 p.u.
20 Pos. 0,010
21 Coso Total t1-10s to t1 - 0,999
22 Phase 1 0,853
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 0,848
24 Phase 3 0,848
25 Phase 1 0,411
26 Line current Phase 2 t1+60ms p.u. -
During dip
tl to 12 27 Phase 3 -
28 Phase 1 0,384
29 Line current Phase 2 t1+100ms p.u. --
30 Phase 3 -
31 . Total t1+100ms to t2- 0,297
Active power p.u.
32 Pos. 20ms 0,297
33 Phase 1 1,001
34 Voltage Phase 2 t2+3s to t2+10s p.u. 0,998
35 Phase 3 0,998
36 ) Total 0,298
Active power t2+3s to t2+10s p.u.
After dlp 37 Pos. 0,298
>12 38 Active power rising time Total -- S 0,690
39 Reactive power Total t2+3s to t2+10s p.u. 0,029
40 Pos. 0,008
41 Reactive power rising time total -- S --
PGU does not disconnect
42 from grid till 60s after fault B {2 10 12+60s Yes/No Yes
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CMEO06-2BM250

4.3
Condition
Measured value
Item No. Parameter Phase ref. Time ref. unit
0 Test number - - - 4,3
1 Date - - yyyy.mm.dd 2026/3/19
2 Time (start of test) - - hh:mm:ss.f 1:27:59
3 Fault type (phase) - - - D1
4 Setting voltage depth Line to line - p.u. 0,85
5 Setting dip duration - -- 60000
General 6 Point of fault entry Total -- ms 22297
Info. 7 Point of fault clearance Total - ms 82299
Fault duration in empty
8 load test Total - ms 60002
9 Total (Phase 1) 0,929
Total (Phase 2
10 Voltage depthvheightin | IEPh 3; t+100ms to 12 y 0,847
otal ase -u.
11 empty load test i t1-10s to t1 0,930
12 Positive 0,897
sequence
13 Phase 1 0,998
14 Voltage Phase 2 t1-10s to t1 p.u. 0,996
15 Phase 3 0,999
16 Current Pos. t1-500ms to t1- p.u. 0,990
. 100ms
Before dip
<tl 17 ) Total 0,990
Active power t1-10s to t1 p.u.
18 Pos. 0,990
19 ) Total 0,034
Reactive power t1-10sto t1 p.u.
20 Pos. 0,007
21 Coso Total t1-10s to t1 - 0,999
22 Phase 1 0,929
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 0,847
24 Phase 3 0,930
25 Phase 1 --
26 Line current Phase 2 t1+60ms p.u. -
During dip
t to 2 27 Phase 3 1,106
28 Phase 1 --
29 Line current Phase 2 t1+100ms p.u. --
30 Phase 3 1,110
31 . Total t1+100ms to t2- 0,985
Active power p.u.
32 Pos. 20ms 0,985
33 Phase 1 0,999
34 Voltage Phase 2 t2+3s to t2+10s p.u. 0,997
35 Phase 3 1,000
36 ) Total 0,989
Active power t2+3s to t2+10s p.u.
After dlp 37 Pos. 0,989
>12 38 Active power rising time Total - S 0,236
39 Reactive power Total t2+3s to t2+10s p.u. 0,033
40 Pos. 0,001
41 Reactive power rising time total - S --
PGU does not disconnect
42 from grid till 60s after fault B {210 12+60s Yes/No Yes
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4.4
Condition
Measured value
Item No. Parameter Phase ref. Time ref. unit
0 Test number - - - 4,4
1 Date -- - yyyy.mm.dd 2026/2/11
2 Time (start of test) - - hh:mm:ss.f 10:54:23
3 Fault type (phase) - - - D1
4 Setting voltage depth Line to line - p.u. 0,85
5 Setting dip duration - -- 60000
General 6 Point of fault entry Total -- ms 29506
Info. 7 Point of fault clearance Total - ms 89506
8 Fault dtIJratlon in empty Total _ ms 60000
oad test
9 Total (Phase 1) 0,929
Total (Phase 2)
10 Voltage depth/height in Total Ph 3 t1+10;)rr:js ot p.U 0.847
otal ase -U.
11 empty load test " t1-10s to t1 0,929
12 Positive 0,897
sequence
13 Phase 1 0,999
14 Voltage Phase 2 t1-10s to t1 p.u. 0,998
15 Phase 3 0,999
16 Current Pos. t1-500ms to t1- p.u. 0,298
) 100ms
Before dip
<tl 17 . Total 0,298
Active power t1-10s to t1 p.u.
18 Pos. 0,298
19 . Total 0,047
Reactive power t1-10s to t1 p.u.
20 Pos. 0,010
21 Coso Total t1-10s to t1 - 0,999
22 Phase 1 0,929
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 0,847
24 Phase 3 0,929
25 Phase 1 -
26 Line current Phase 2 t1+60ms p.u. -
During dip
tlto 12 27 Phase 3 0,361
28 Phase 1 --
29 Line current Phase 2 t1+100ms p.u. -
30 Phase 3 0,347
31 Total B 0,298
Active power t1+100ms to t2 p.u.
32 Pos. 20ms 0,298
33 Phase 1 0,999
34 Voltage Phase 2 t2+3s to t2+10s p.u. 0,998
35 Phase 3 0,999
36 ) Total 0,298
Active power t2+3s to t2+10s p.u.
After dlp 37 Pos. 0,298
>12 38 Active power rising time Total - s 0,190
39 Reactive power Total t2+3s to t2+10s p.u. 0,048
40 Pos. 0,011
41 Reactive power rising time total - s -
PGU does not disconnect
42 from grid till 60s after fault B {210 12+60s Yes/No Yes
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51
Condition
Measured value
Item No. Parameter Phase ref. Time ref. unit
0 Test number - - - 51
1 Date -- - yyyy.mm.dd 2026/2/11
2 Time (start of test) - - hh:mm:ss.f 9:48:04
3 Fault type (phase) - - - A
4 Setting voltage depth Line to line - p.u. 1,25
5 Setting dip duration - -- 100
General 6 Point of fault entry Total -- ms 111024
Info. 7 Point of fault clearance Total - ms 111124
Fault duration in empty
8 load test Total - ms 100
9 Total (Phase 1) 1,263
Total (Phase 2
10 Voltage depth/height in ot EPh 3; tl+10;)rr:js o2 b.U 1,258
ota ase U
11 empty load test - t1-10s to t1 1,250
12 Positive 1.252
sequence
13 Phase 1 1,001
14 Voltage Phase 2 t1-10s to t1 p.u. 0,997
15 Phase 3 0,998
16 Current Pos. t1-500ms to t1- p.u. 0,988
. 100ms
Before dip
<tl 17 ) Total 0,990
Active power t1-10sto t1 p.u.
18 Pos. 0,990
19 ) Total 0,022
Reactive power t1-10s to t1 p.u.
20 Pos. 0,004
21 Coso Total t1-10s to t1 -- 0,999
22 Phase 1 1,263
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 1,258
24 Phase 3 1,250
25 Phase 1 0,132
26 Line current Phase 2 t1+60ms p.u. --
During dip
tlto 12 27 Phase 3 --
28 Phase 1 0,044
29 Line current Phase 2 t1+100ms p.u. --
30 Phase 3 --
31 Total t1+100ms to t2- 0,018
Active power .u.
32 P Pos. 20ms P 0,018
33 Phase 1 1,001
34 Voltage Phase 2 t2+3s to t2+10s p.u. 0,997
35 Phase 3 0,998
36 Total 0,990
Active power t2+3s to t2+10s p.u.
After dlp 37 Pos. 0,990
>12 38 Active power rising time Total - S 0,580
39 Reactive power Total t2+3s to t2+10s p.u. 0,023
40 Pos. 0,005
41 Reactive power rising time total - S --
PGU does not disconnect
42 from grid till 60s after fault B 12 0 12+60s ves/No Yes
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5.2
Condition
Measured value
Item No. Parameter Phase ref. Time ref. unit
0 Test number - - - 5,2
1 Date - -- yyyy.mm.dd 2026/2/11
2 Time (start of test) - - hh:mm:ss.f 9:44:31
3 Fault type (phase) - - - A
4 Setting voltage depth Line to line -- p.u. 1,25
5 Setting dip duration -- -- 100
General 6 Point of fault entry Total - ms 26012
Info. 7 Point of fault clearance Total - ms 26113
Fault duration in empty
8 load test Total - ms 101
9 Total (Phase 1) 1,261
Total (Phase 2
10 Voltage depth/height in ot EPh 3; tl+102rrlrzjs o2 p.U 1,258
ota ase -u.
11 empty load test i t1-10s to t1 1,250
12 Positive 1.251
sequence
13 Phase 1 1,001
14 Voltage Phase 2 t1-10s to t1 p.u. 0,998
15 Phase 3 0,998
16 Current Pos. t1-500ms to t1- p.u. 0,299
. 100ms
Before dip
<t1 17 ) Total 0,298
Active power t1-10s to t1 p.u.
18 Pos. 0,298
19 ) Total 0,030
Reactive power t1-10s to t1 p.u.
20 Pos. 0,007
21 Coso Total t1-10s to t1 -- 0,999
22 Phase 1 1,261
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 1,258
24 Phase 3 1,250
25 Phase 1 0,126
26 Line current Phase 2 t1+60ms p.u. --
During dip
t to 2 27 Phase 3 --
28 Phase 1 0,097
29 Line current Phase 2 t1+100ms p.u. --
30 Phase 3 --
31 Total t1+100ms to t2- 0,037
Active power .u.
32 P Pos. 20ms P 0,040
33 Phase 1 1,001
34 Voltage Phase 2 t2+3s to t2+10s p.u. 0,998
35 Phase 3 0,998
36 Total 0,298
Active power t2+3s to t2+10s p.u.
After dlp 37 Pos. 0,298
>12 38 Active power rising time Total -- S 0,746
39 Reactive power Total t2+3s to t2+10s p.u. 0,031
40 Pos. 0,007
41 Reactive power rising time total -- S --
PGU does not disconnect
42 from grid till 60s after fault B 1210 12+60s ves/No Yes
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5.3
Condition
- - Measured value
Iltem No. Parameter Phase ref. Time ref. unit
0 Test number - - -- 53
1 Date - - yyyy.mm.dd 2026/3/19
2 Time (start of test) - - hh:mm:ss.f 1:28:58
3 Fault type (phase) - - -- D1
4 Setting voltage depth Line to line - p.u. 1,25
5 Setting dip duration - -- 100
General 6 Point of fault entry Total -- ms 21142
Info. 7 Point of fault clearance Total - ms 21242
8 Fault duration in empty Total _ ms 100
load test
9 Total (Phase 1) 1,087
Total (Phase 2
10 Voltage depth/height in o EPh 3; tl+102rrlrzjs ot p.u 1,239
ota ase U
11 empty load test - t1-10s to t1 1,067
12 Positive 1122
sequence
13 Phase 1 0,999
14 Voltage Phase 2 t1-10s to t1 p.u. 0,997
15 Phase 3 1,000
16 Current Pos. t1-500ms to t1- p.u. 1,001
. 100ms
Before dip
<tl 17 . Total 0,989
Active power t1-10s to t1 p.u.
18 Pos. 0,989
19 ) Total 0,034
Reactive power t1-10s to t1 p.u.
20 Pos. 0,002
21 Coso Total t1-10s to t1 -- 0,999
22 Phase 1 1,087
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 1,239
24 Phase 3 1,067
25 Phase 1 -
26 Line current Phase 2 t1+60ms p.u. --
During dip
tltot2 21 Phase 3 0,919
28 Phase 1 --
29 Line current Phase 2 t1+100ms p.u. -
30 Phase 3 0,912
31 . Total t1+100ms to t2- 0,971
Active power p.u.
32 Pos. 20ms 0,971
33 Phase 1 0,999
34 Voltage Phase 2 t2+3s to t2+10s p.u. 0,997
35 Phase 3 1,000
36 . Total 0,988
Active power t2+3s to t2+10s p.u.
After dlp 37 Pos. 0,988
>12 38 Active power rising time Total - s 0,181
39 Reactive power Total t2+3s to t2+10s p.u. 0,033
40 Pos. 0,001
41 Reactive power rising time total - s -
PGU does not disconnect
42 from grid till 60s after fault B {210 12+60s Yes/No Yes

TRF No. VDE0124-100 VER.1.1

Page 205 of 248

TRF Originator:

Lyns-tci Technology Guangdong Co., Ltd.




LYNS-TC; Report No.: LS2A25112702EGDEO1
5.8.3 For PGUs Type 2 and storage systems P
CME06-2BM250

A

®AI1/IBETRIONe,

ssssss

A i
A i

R

ol
I R AR R O

AT

T

TRF No. VDE0124-100 VER.1.1

Page 206

TRF Originator:

of 248

Lyns-tci Technology Guangdong Co., Ltd.




LYNS-TC:

Report No.: LS2A25112702EGDEO1

5.8.3 For PGUs Type 2 and storage systems

CMEO06-2BM250

=
I T i
@
g BT
H
E
BT B e R R C R
]
H
2
TR S
&
B e e e
H
&
BT s ICREEEEP
E]
=
g
g
@

M
H
El
3
g
H
&
=
g
.
2
3
5
ul
3
™
[(m]) A B Delta
Time [s] 0:21.261847 0:21.442444 0.180587
B U1_tRMS_re@AC [V] 2315170 229.4235 2.093491
U2_tRMS_rc@AC [V] 2320451 2290341 3011032
U3_tRMS_rc@AC [V] 233.8601 2296765 -4.183578
@P3_t_rc@AC W] 1446.837 1476.286 29.44836
©Q3_fund_rc@AC [var] 169.2410 -88.11356 2573545
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54
Condition
Measured value
Item No. Parameter Phase ref. Time ref. unit
0 Test number - - - 54
1 Date - - yyyy.mm.dd 2026/3/19
2 Time (start of test) - - hh:mm:ss.f 1:30:52
3 Fault type (phase) - - - D1
4 Setting voltage depth Line to line - p.u. 1,25
5 Setting dip duration - -- 100
General 6 Point of fault entry Total -- ms 21945
Info. 7 Point of fault clearance Total - ms 22046
8 Fault duration in empty Total _ ms 101
load test
9 Total (Phase 1) 1,086
Total (Phase 2)
10 Voltage depthiheightin | tr100ms o t2 o 1,239
ota ase -
11 empty load test i t1-10s to t1 1,066
12 Positive 1122
sequence
13 Phase 1 0,999
14 Voltage Phase 2 t1-10s to t1 p.u. 0,997
15 Phase 3 0,999
16 Current Pos. t1-500ms to t1- p.u. 0,301
. 100ms
Before dip
<t1 17 ) Total 0,298
Active power t1-10s to t1 p.u.
18 Pos. 0,298
19 ) Total 0,048
Reactive power t1-10s to t1 p.u.
20 Pos. 0,011
21 Coso Total t1-10s to t1 - 0,999
22 Phase 1 1,062
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 1,259
24 Phase 3 1,062
25 Phase 1 --
26 Line current Phase 2 t1+60ms p.u. --
During dip
t to t2 27 Phase 3 0,268
28 Phase 1 --
29 Line current Phase 2 t1+100ms p.u. --
30 Phase 3 0,285
31 . Total t1+100ms to t2- 0,298
Active power p.u.
32 Pos. 20ms 0,298
33 Phase 1 0,999
34 Voltage Phase 2 t2+3s to t2+10s p.u. 0,998
35 Phase 3 0,999
36 . Total 0,298
Active power t2+3s to t2+10s p.u.
After dip 37 Pos. 0,298
>12 38 Active power rising time Total - S 0,186
39 Reactive power Total t2+3s to t2+10s p.u. 0,048
40 Pos. 0,011
41 Reactive power rising time total - S --
PGU does not disconnect
42 from grid till 60s after fault B t2 0 12+60s Yes/No Yes
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[(m]) A B Delta

Time [s] 0:22.065282 022251235 0.185954

B U1_tRMS_re@AC [V] 2316751 2294313 -2.243835

U2_tRMS_rc@AC [V] 2310620 229.0884 1873572
U3_tRMS_rc@AC [V] 233.1802 2295580 3622238
@P3_t_rc@AC W] 474.5545 434,1933 -40.36127
©Q3_fund_rc@AC [var] 5140622 4249750 -83.90401
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55
Condition
Measured value
Item No. Parameter Phase ref. Time ref. unit
0 Test number - - - 55
1 Date - - yyyy.mm.dd 2026/3/3
2 Time (start of test) - - hh:mm:ss.f 15:17:10
3 Fault type (phase) - - - D2
4 Setting voltage depth Line to line - p.u. 1,25
5 Setting dip duration - -- 100
General 6 Point of fault entry Total -- ms 25567
Info. 7 Point of fault clearance Total - ms 25667
Fault duration in empty
8 load test Total - ms 100
9 Total (Phase 1) 1,078
Total (Phase 2
10 Voltage depthvheightin | IEPh 3; t1+100ms to (2 y 1,267
otal ase -u.
11 empty load test i t1-10s to t1 1,070
12 Positive 1,130
sequence
13 Phase 1 1,001
14 Voltage Phase 2 t1-10s to t1 p.u. 1,006
15 Phase 3 1,002
16 Current Pos. t1-500ms to t1- p.u. 1,000
. 100ms
Before dip
<tl 17 ) Total 0,998
Active power t1-10s to t1 p.u.
18 Pos. 0,998
19 . Total 0,019
Reactive power t1-10sto t1 p.u.
20 Pos. 0,001
21 Coso Total t1-10s to t1 - 0,999
22 Phase 1 1,078
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 1,267
24 Phase 3 1,070
25 Phase 1 --
26 Line current Phase 2 t1+60ms p.u. 0,083
During dip
tl to 12 27 Phase 3 -
28 Phase 1 --
29 Line current Phase 2 t1+100ms p.u. 0,068
30 Phase 3 -
31 . Total t1+100ms to t2- 0,013
Active power p.u.
32 Pos. 20ms 0,014
33 Phase 1 1,001
34 Voltage Phase 2 t2+3s to t2+10s p.u. 1,006
35 Phase 3 1,002
36 ) Total 0,998
Active power t2+3s to t2+10s p.u.
After dlp 37 Pos. 0,998
>12 38 Active power rising time Total - S 0,688
39 ) Total 0,019
20 Reactive power Pos. t2+3s to t2+10s p.u. 0,001
41 Reactive power rising time total - S --
PGU does not disconnect
42 from grid till 60s after fault B {210 12+60s Yes/No Yes
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[(m]) A B Delta
Time [s] 0:25.69256 0:26.38027 0.687T1
B U1_tRMS_re@AC [V] 2312644 230.1544 -1.110016
8 U2_tRMS_rc@AC [V] 234,0480 2313173 -2.730667
®U3_tRMS_rc@AC [V] 2310546 2303551 -0.690493
B P2_t_rc@AC W] 2871991 1519.496 1490.776
®Q2_fund_rc@AC [var] 1.485349 3214200 1.728850
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6.1
Condition Measured value
Item No. Parameter Phase ref. Time ref. unit
0 Test number - - - 6,1
1 Date -- - yyyy.mm.dd 2026/2/11
2 Time (start of test) - - hh:mm:ss.f 9:55:15
3 Fault type (phase) - - - A
4 Setting voltage depth Line to line - p.u. 1,2
5 Setting dip duration - -- 5000
General 6 Point of fault entry Total -- ms 20556
Info. 7 Point of fault clearance Total - ms 25556
8 Fault dlIJratlon in empty Total _ ms 5000
oad test
9 Total (Phase 1) 1,207
Total (Phase 2)
10 Voliage depttheightin | o t100ms to t2 o 1,199
ota ase -4
11 empty load test " t1-10s to t1 1,199
12 Positive 1,197
sequence
13 Phase 1 1,002
14 Voltage Phase 2 t1-10s to t1 p.u. 0,997
15 Phase 3 0,998
16 Current Pos. t1-500ms to t1- p.u. 0,997
. 100ms
Before dip
<tl 17 ) Total 0,998
Active power t1-10s to t1 p.u.
18 Pos. 0,998
19 ) Total 0,023
Reactive power t1-10s to t1 p.u.
20 Pos. 0,006
21 Coso Total t1-10s to t1 - 0,999
22 Phase 1 1,207
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 1,199
24 Phase 3 1,199
25 Phase 1 0,051
26 Line current Phase 2 t1+60ms p.u. --
During dip
tlto 12 27 Phase 3 -
28 Phase 1 0,044
29 Line current Phase 2 t1+100ms p.u. --
30 Phase 3 -
31 . Total t1+100ms to t2- 0,021
Active power p.u.
32 Pos. 20ms 0,021
33 Phase 1 1,001
34 Voltage Phase 2 t2+3s to t2+10s p.u. 0,997
35 Phase 3 0,998
36 . Total 0,998
Active power t2+3s to t2+10s p.u.
After dip 37 Pos. 0,998
>12 38 Active power rising time Total - S 0,658
39 Reactive power Total t2+3s to t2+10s p.u. 0,023
40 Pos. 0,004
41 Reactive power rising time total - S --
PGU does not disconnect
42 from grid till 60s after fault B 12 1012+60s ves/No ves
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[(m] A B Delta

Time[s] 0:25.576648 0:26.235112 0658464
®U1_tRMS_rc@AC [V] 230.5735 230.3452 -0.228333
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6.2
Condition
- - Measured value
Iltem No. Parameter Phase ref. Time ref. unit
0 Test number -- - -- 6,2
1 Date - - yyyy.mm.dd 2026/2/11
2 Time (start of test) - - hh:mm:ss.f 10:16:37
3 Fault type (phase) - - - A
4 Setting voltage depth Line to line - p.u. 1,2
5 Setting dip duration - - 5000
General 6 Point of fault entry Total - ms 30671
Info. 7 Point of fault clearance Total - ms 35671
Fault duration in empty
8 load test Total - ms 5000
9 Total (Phase 1) 1,207
Total (Phase 2
10 Voliage depthvheightin | Eph 3; tr100ms to t2 o 1,199
ota ase -4
11 empty load test " t1-10s to t1 1,199
12 Positive 1.197
sequence
13 Phase 1 1,001
14 Voltage Phase 2 t1-10s to t1 p.u. 0,998
15 Phase 3 0,998
16 Current Pos. tl—5(i%r(1)1;;o t- p.u. 0,300
Before dip
<t1 17 ) Total 0,298
Active power t1-10s to t1 p.u.
18 Pos. 0,298
19 . Total 0,033
Reactive power t1-10s to t1 p.u.
20 Pos. 0,007
21 Coso Total t1-10s to t1 -- 0,999
22 Phase 1 1,207
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 1,199
24 Phase 3 1,199
25 Phase 1 0,043
26 Line current Phase 2 t1+60ms p.u. --
During dip
tto 12 27 Phase 3 -
28 Phase 1 0,041
29 Line current Phase 2 t1+100ms p.u. -
30 Phase 3 --
31 Total t1+100ms to t2- 0,020
Active power .u.
32 P Pos. 20ms P 0,020
33 Phase 1 1,001
34 Voltage Phase 2 t2+3s to t2+10s p.u. 0,998
35 Phase 3 0,998
36 Total 0,298
Active power t2+3s to t2+10s p.u.
After dlp 37 Pos. 0,298
>12 38 Active power rising time Total - S 0,735
39 Reactive power Total t2+3s to t2+10s p.u. 0,033
40 Pos. 0,007
41 Reactive power rising time total - s -
PGU does not disconnect
42 from grid till 60s after fault B 12 10 12+60s ves/No Yes
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@AcIv]

RMS_rc/
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RMS_ref
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01 fund . AC[var] ®P1t rc@ACW] OU3

[(m]) A B Delta
Time[s] 0:35.691916 0:36.427154 0735239
B U1_tRMS_re@AC [V] 230.3482 230.1693 -0.178818
@ U2_tRMS_re@AC [V] 2300169 229.4673 -0.549561
®U3_tRMS_rc@AC [V] 220.9234 2296542 -0.269226
@ P1_t_rc@AC W] 35.07180 446:2348 4111630
®Q1_fund_rc@AC [var] -87.32759 15.45897 7186863

2

H

g

o

H

o

S

H

=

g 2938 -esseneseenesooa] B ] TR R ST, B SRR EE R

B

o -

H

£

0

=

g

]

]

o

H

-

S

H

g

H

]

bt

g

.

E
i)

1

5

3

.
[(m]) A B Delta
Time [s] 0:35.691916 0:36.427154 0.735239
B U1_tRMS_re@AC [V] 230.3482 230.1693 -0.178818
®U2_tRMS_rc@AC [V] 230.0169 2294673 -0.549561
®U3_tRMS_rc@AC [V] 220.9234 2296542 -0.269226
B P1_t_rc@AC W] 35.07180 446.2348 411.1630
®Q1_fund_rc@AC [var] -87.32759 15.45897 7186863
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6.3
Condition
Measured value
Item No. Parameter Phase ref. Time ref. unit
0 Test number - - - 6,3
1 Date - -- yyyy.mm.dd 2026/3/19
2 Time (start of test) - - hh:mm:ss.f 1:34:56
3 Fault type (phase) - -- -- D1
4 Setting voltage depth Line to line - p.u. 1,2
5 Setting dip duration - - 5000
General 6 Point of fault entry Total - ms 20601
Info. 7 Point of fault clearance Total - ms 25601
8 Fault duration in empty Total _ ms 5000
load test
9 Total (Phase 1) 1,058
Total (Phase 2
10 Voltage deptivheightin | Eph 3; tr100ms to t2 o 1,198
ota ase U
11 empty load test o t1-10s to t1 1,050
ositive
12 sequence 1,095
13 Phase 1 0,999
14 Voltage Phase 2 t1-10s to t1 p.u. 0,997
15 Phase 3 1,000
16 Current Pos. t1-500ms to t1- p.u. 0,991
. 100ms
Before dip
<tl 17 ) Total 0,990
Active power t1-10s to t1 p.u.
18 Pos. 0,990
19 ) Total 0,033
Reactive power t1-10s to t1 p.u.
20 Pos. 0,002
21 Coso Total t1-10s to t1 -- 0,999
22 Phase 1 1,058
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 1,198
24 Phase 3 1,050
25 Phase 1 -
26 Line current Phase 2 t1+60ms p.u. --
During dip
tltot2 21 Phase 3 0,933
28 Phase 1 -
29 Line current Phase 2 t1+100ms p.u. --
30 Phase 3 0,927
3 Active power Tota t1+100ms to t2- p.u 0992
32 Pos. 20ms o 0,992
33 Phase 1 0,999
34 Voltage Phase 2 t2+3s to t2+10s p.u. 0,997
35 Phase 3 1,000
36 Total 0,989
Active power t2+3s to t2+10s p.u.
After d|p 37 Pos. 0,989
>12 38 Active power rising time Total - s 0,136
39 Reactive power Total t2+3s to t2+10s p.u. 0,033
40 Pos. 0,002
41 Reactive power rising time total - s -
PGU does not disconnect
42 from grid till 60s after fault B 12 10 12+60s ves/No ves
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0:20.00 [z0:0: J 02300 02400 02600
[(m]) A B Delta
Time [s] 0:25.63428 02577059 0.13631
B U1_tRMS_re@AC [V] 228.3898 229.0826 0.692795
U2_tRMS_rc@AC [V] 2272053 2287782 1482910
U3_tRMS_rc@AC [V] 2286160 2293785 0.762543

@P3_t_rc@AC W] 1366.043 1500.815 1347715
©Q3_fund_rc@AC [var] -89.19654 -30.51657 5867908
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[m] A B Delta
Time [s] 0:25.63428 0:25.7T7059 0.13631
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U2_tRMS_rc@AC [V] 207.2953 2087782 1482910
U3_tRMS_rc@AC [V] 2286160 229.3785 0.762543
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6.4
Condition
Measured value
Item No. Parameter Phase ref. Time ref. unit
0 Test number - - - 6,4
1 Date - -- yyyy.mm.dd 2026/3/19
2 Time (start of test) - - hh:mm:ss.f 1:33:19
3 Fault type (phase) - - - D1
4 Setting voltage depth Line to line - p.u. 1,2
5 Setting dip duration -- -- 5000
General 6 Point of fault entry Total - ms 29838
Info. 7 Point of fault clearance Total - ms 34839
8 Fault dtIJratlon in empty Total _ ms 5001
oad test
9 Total (Phase 1) 1,058
Total (Phase 2)
10 Voltage depth/height in Total (Ph 3 t1+10;)rr::js ot p.U 1,199
ota ase -u.
11 empty load test i t1-10s to t1 1,050
12 Positive 1,095
sequence
13 Phase 1 0,999
14 Voltage Phase 2 t1-10s to t1 p.u. 0,998
15 Phase 3 0,999
16 Current Pos. t1-500ms to t1- p.u. 0,301
) 100ms
Before dip
<tl 17 . Total 0,298
Active power t1-10s to t1 p.u.
18 Pos. 0,298
19 ) Total 0,048
Reactive power t1-10s to t1 p.u.
20 Pos. 0,012
21 Coso Total t1-10s to t1 - 0,999
22 Phase 1 1,058
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 1,199
24 Phase 3 1,049
25 Phase 1 -
26 Line current Phase 2 t1+60ms p.u. -
During dip
tlto 12 27 Phase 3 0,266
28 Phase 1 --
29 Line current Phase 2 t1+100ms p.u. -
30 Phase 3 0,290
31 Total ; 0,298
Active power t1+100ms to t2 p.u.
32 Pos. 20ms 0,298
33 Phase 1 0,999
34 Voltage Phase 2 t2+3s to t2+10s p.u. 0,997
35 Phase 3 0,999
36 . Total 0,298
Active power t2+3s to t2+10s p.u.
After dlp 37 Pos. 0,298
>12 38 Active power rising time Total - s 0,249
39 Reactive power Total t2+3s to t2+10s p.u. 0,048
40 Pos. 0,011
41 Reactive power rising time total - s -
PGU does not disconnect
42 from grid till 60s after fault B {2 10 12+60s Yes/No Yes
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7.1
Condition
- - Measured value
Item No. Parameter Phase ref. Time ref. unit
0 Test number -- -- -- 7,1
1 Date - - yyyy.mm.dd 2026/2/11
2 Time (start of test) - - hh:mm:ss.f 10:19:46
3 Fault type (phase) - - - A
4 Setting voltage depth Line to line - p.u. 1,15
5 Setting dip duration - - 60000
General 6 Point of fault entry Total - ms 61390
Info. 7 Point of fault clearance Total - ms 121391
Fault duration in empty
8 load test Total - ms 60001
9 Total (Phase 1) 1,156
Total (Phase 2
10 Voltage depin/heightin | —— Eph 3; t+100ms 012 " 1,148
ota ase -
11 empty load test " t1-10s to t1 1,149
12 Positive 1,147
sequence
13 Phase 1 1,001
14 Voltage Phase 2 t1-10s to t1 p.u. 0,997
15 Phase 3 0,998
16 Current Pos. t1—5(i%rg;;o t- p.u. 0,998
Before dip
<tl 17 ) Total 0,999
Active power t1-10s to t1 p.u.
18 Pos. 0,999
19 . Total 0,025
Reactive power t1-10s to t1 p.u.
20 Pos. 0,004
21 Coso Total t1-10s to t1 -- 0,999
22 Phase 1 1,156
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 1,148
24 Phase 3 1,149
25 Phase 1 0,072
26 Line current Phase 2 t1+60ms p.u. --
During dip
1o 12 27 Phase 3 -
28 Phase 1 0,046
29 Line current Phase 2 t1+100ms p.u. -
30 Phase 3 --
31 Total t1+100ms to t2- 0,021
Active power .u.
32 P Pos. 20ms P 0,021
33 Phase 1 1,002
34 Voltage Phase 2 t2+3s to t2+10s p.u. 0,997
35 Phase 3 0,998
36 Total 1,001
Active power t2+3s to t2+10s p.u.
After dip 37 Pos. 1,001
>12 38 Active power rising time Total -- S 0,708
39 . Total 0,025
20 Reactive power Pos. t2+3s to t2+10s p.u. 0.004
41 Reactive power rising time total - S -
PGU does not disconnect
42 from grid till 60s after fault B 1210 12+60s ves/No ves
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7.2
Condition
Measured value
Item No. Parameter Phase ref. Time ref. unit
0 Test number - - - 7,2
1 Date - -- yyyy.mm.dd 2026/2/11
2 Time (start of test) - - hh:mm:ss.f 10:12:53
3 Fault type (phase) - - - A
4 Setting voltage depth Line to line - p.u. 1,15
5 Setting dip duration -- -- 60000
General 6 Point of fault entry Total - ms 21243
Info. 7 Point of fault clearance Total - ms 81243
8 Fault duration in empty Total _ ms 60000
load test
9 Total (Phase 1) 1,157
Total (Phase 2
10 Voltage depth/height in ot EPh 3; tl+10;)rr:js o2 b.U 1,148
ota ase U
11 empty load test i t1-10s to t1 1,149
12 Positive 1.147
sequence
13 Phase 1 1,001
14 Voltage Phase 2 t1-10s to t1 p.u. 0,998
15 Phase 3 0,999
16 Current Pos. t1-500ms to t1- p.u. 0,300
. 100ms
Before dip
<t1 17 ) Total 0,299
Active power t1-10s to t1 p.u.
18 Pos. 0,299
19 ) Total 0,033
Reactive power t1-10s to t1 p.u.
20 Pos. 0,007
21 Coso Total t1-10s to t1 -- 0,999
22 Phase 1 1,157
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 1,148
24 Phase 3 1,149
25 Phase 1 0,046
26 Line current Phase 2 t1+60ms p.u. --
During dip
1o 12 27 Phase 3 -
28 Phase 1 0,047
29 Line current Phase 2 t1+100ms p.u. --
30 Phase 3 --
S Active power Tota t1+100ms to t2- p.u 0022
32 Pos. 20ms o 0,022
33 Phase 1 1,001
34 Voltage Phase 2 t2+3s to t2+10s p.u. 0,998
35 Phase 3 0,999
36 Total 0,298
Active power t2+3s to t2+10s p.u.
After dip 37 Pos. 0,300
>12 38 Active power rising time Total -- S 0,648
39 Reactive power Total t2+3s to t2+10s p.u. 0,033
40 Pos. 0,007
41 Reactive power rising time total -- S --
PGU does not disconnect
42 from grid till 60s after fault B 12 10 12+60s ves/No ves
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[(m]) A B Delta
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B U3_tRMS_rc@AC [V] 230.0615 229.6651 -0.396469
@ P1_t_rc@AC W] 28.03199 442.4459 4144139
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7.3
Condition
- - Measured value
Iltem No. Parameter Phase ref. Time ref. unit
0 Test number -- - -- 7,3
1 Date - - yyyy.mm.dd 2026/3/19
2 Time (start of test) - - hh:mm:ss.f 1:39:24
3 Fault type (phase) -- - -- D1
4 Setting voltage depth Line to line - p.u. 1,15
5 Setting dip duration - -- 60000
General 6 Point of fault entry Total - ms 34153
Info. 7 Point of fault clearance Total - ms 94154
8 Fault duration in empty Total _ ms 60001
load test
9 Total (Phase 1) 1,038
Total (Phase 2
10 Voltage depth/height in ot EPh 3; tl+102::js o2 p.U 1,148
otal ase -U.
11 empty load test - t1-10s to t1 1,040
ositive
12 sequence 1,069
13 Phase 1 0,999
14 Voltage Phase 2 t1-10s to t1 p.u. 0,998
15 Phase 3 1,000
16 Current Pos. tl—S(i%g;;O t- p.u. 1,000
Before dip
<t1l 17 ) Total 0,997
Active power t1-10sto t1 p.u.
18 Pos. 0,997
19 ) Total 0,034
Reactive power t1-10sto t1 p.u.
20 Pos. 0,006
21 Coso Total t1-10s to t1 -- 0,999
22 Phase 1 1,042
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 1,148
24 Phase 3 1,042
25 Phase 1 -
26 Line current Phase 2 t1+60ms p.u. --
During dip
t to t2 27 Phase 3 0,943
28 Phase 1 --
29 Line current Phase 2 t1+100ms p.u. -
30 Phase 3 0,947
31 Active power Tota t1+100ms to t2- p.u 0999
32 Pos. 20ms o 0,999
33 Phase 1 0,999
34 Voltage Phase 2 t2+3s to t2+10s p.u. 0,997
35 Phase 3 1,000
36 Total 0,997
Active power t2+3s to t2+10s p.u.
After dlp 37 Pos. 0,997
>12 38 Active power rising time Total - S 0,405
39 Reactive power Total t2+3s to t2+10s p.u. 0,033
40 Pos. 0,002
41 Reactive power rising time total - S --
PGU does not disconnect
42 from grid till 60s after fault B {210 12+60s Yes/No Yes
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7.4
Condition
Measured value
Item No. Parameter Phase ref. Time ref. unit
0 Test number - - - 7.4
1 Date - -- yyyy.mm.dd 2026/2/11
2 Time (start of test) - - hh:mm:ss.f 11:24:33
3 Fault type (phase) - - - D1
4 Setting voltage depth Line to line - p.u. 1,15
5 Setting dip duration - - 60000
General 6 Point of fault entry Total - ms 22692
Info. 7 Point of fault clearance Total - ms 82693
8 Fault dlljratlon in empty Total _ ms 60001
oad test
9 Total (Phase 1) 1,038
Total (Phase 2)
10 Voltage depth/height in Total (Ph 3 tl+102rr]r:js o p.U 1,148
ota ase U
11 empty load test i t1-10s to t1 1,039
12 Positive 1,069
sequence
13 Phase 1 0,999
14 Voltage Phase 2 t1-10s to t1 p.u. 0,999
15 Phase 3 0,999
16 Current Pos. t1-500ms to t1- p.u. 0,302
) 100ms
Before dip
<tl 17 ) Total 0,301
Active power t1-10s to t1 p.u.
18 Pos. 0,301
19 ) Total 0,048
Reactive power t1-10s to t1 p.u.
20 Pos. 0,012
21 Coso Total t1-10s to t1 - 0,999
22 Phase 1 1,038
t1+100ms to t2-
23 Voltage Phase 2 20ms p.u. 1,148
24 Phase 3 1,039
25 Phase 1 -
26 Line current Phase 2 t1+60ms p.u. -
During dip
tlto 12 27 Phase 3 0,273
28 Phase 1 --
29 Line current Phase 2 t1+100ms p.u. -
30 Phase 3 0,293
31 Total - 0,298
Active power t1+100ms to t2 p.u.
32 Pos. 20ms 0,299
33 Phase 1 0,999
34 Voltage Phase 2 t2+3s to t2+10s p.u. 0,997
35 Phase 3 0,999
36 . Total 0,298
Active power t2+3s to t2+10s p.u.
After dlp 37 Pos. 0,298
>12 38 Active power rising time Total - s 0,143
39 Reactive power Total t2+3s to t2+10s p.u. 0,048
40 Pos. 0,011
41 Reactive power rising time total - s -
PGU does not disconnect
42 from grid till 60s after fault B {2 10 12+60s Yes/No Yes
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Annex 2 — Pictures of the unit
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Photos of EUT

Enclosure front view

Enclosure Side view-1
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Photos of EUT

Enclosure Side view-2
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Enclosure rear view
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Photos of EUT

Enclosure bottom view

Enclosure TOP view
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Photos of EUT

Enclosure internal view-1
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Photos of Meter

Enclosure view-1

Enclosure view-2
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Enclosure view-3
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Enclosure view-4
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Enclosure view-5

Enclosure view-6
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Photos of Current Transformer

Enclosure view-1

Enclosure view-2
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Date(s) of performance of tests:

2025-12-25 to 2026-04-03

Next
Equipment Internal No. Manufacturer Type Serial No. Calibration
AC source HC-ENG-038 KEWELL §3AC-45-345- 6018888220903208 | Monitored by
. Power
RLC Load HC-ENG-005 Qunling Energy | 5| 1.3803H |93H006289 Analyzer
Resources
Data acquisition |\~ eniG.045 DEWETRON | TRION-1820- )1551033/c5220852| 2027-03-18
instrument POWER
S&ENG'O“S' SIGNALTEC | CT 400 1220490451 2027-03-18
S&ENG'O“S' SIGNALTEC | CT 400 1220490452 2027-03-18
Current sensor
SC%ENG'O“S' SIGNALTEC | CT 400 1220490453 2027-03-18
S&'ENG'O“S' SIGNALTEC | CT 400 1220490454 2027-03-18
Digital phosphor - Tektronix MDO3014 2026-08-28
Oscilloscope
---End of test report--
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